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The  whole  face  of  every  day  life  is  being  changed  by  the 
introduction  of  electricity.  Here  is  the  story  of  electricity 
in  all  its  various  uses,  told  in  non-technical  language. 
We  know  of  no  book  or  set  of  books  that  treats  the 
subject  with  such  absorbing  interest  for  the  general  reader. 


"Dr.  Houston  needs  no  introduction  to  the 
electrical  student  His  writings  are  always  clear 
and  entertaining;  above  all,  accurate.  The  style 
of  the  work  is  such  that  any  one  can  read  it 
understandingly.  Indeed,  if  any  one  goes  through 
this  work  carefully,  he  may  consider  himself  well 
posted  in  elementary  electrical  science." — From 
The  Electrical  Review,  Feb.  18,  1905. 

"It  will  be  of  great  help  to  non-professional 
electricians."-W.  T.  Pupin,  Professor  of  Electro- 
mechanics,  Columbia  University. 

"There  is  no  slurring  over  difficulties,  but  an 
earnest  effort  is  made  to  present  them  in  such 
a  shape    that  they  can   be   understood  with 


:hnical  education. 
Jan.  31,  190.5. 


-From  The  Sun,  New  York, 


"Splendidly  adapted  to  the  purpose  for  which 
they  were  intended."— A.  E.  Kennelly,  Professor 
of  Electrical  Engineering,  Harvard  University. 

"The  manifold  applications  of  electricity  in 
modern  industry  are  strikingly  shown  in  the  illus- 
trations."—From  The  Review  of  Reviews,  Feb.,  1905. 


Prof.  Edwin  J.  Houston's 

"Electricity    in    Every-Day    Life" 


Vol. 


Vol. 


Vol.  I.      The  Generation  of  Electricity  and   Magnetism;    584  pages,  217  illustrations, 
of  which  19  are  full  pages  (3  in  full  color). 

II.  The   Electric  Arts  and  Sciences;    566  pages,  313  illustrations,  of  which  19  are 
full  pages  (3  in  full  color). 

III.  The  Electrical  Arts  and  Sciences   (continued);   609   pages,  270  illustrations, 
of  which  18  are  full  pages  (2  in  full  color). 

This  is  undoubtedly  the  most  comprehensive  and  extensive  popular  treatise  on 
electrical  subjects.  It  is  written  by  the  foremost  electrical  expert  of  the  United 
States,  Prof.  Edwin  J.  Houston,  a  founder  of  the  famous  Thomas-Houston  Elec- 
tric Company,  now  known  as  the  General  Electric  Company,  whose  arc  and  incan- 
descent lights  and  trolley-car  system  are  now  used  practically  all  over  the  world. 
It  is  no  longer  a  matter  of  choice  whether  or  not  one  shall  become  acquainted  with 
the  general  facts  and  principles  of  electrical  science.  So  intimately  does  electricity 
enter  intoour  every-day  life,  that  toknow  nothingof  its  peculiar  properties  orappli- 
cation  is,  to  say  the  least,  to  be  severely  handicapped  in  the  struggle  for  existence. 

The  three  volumes  will  be  sent  by  express,  prepaid,  on  receipt  of  $4.00 
in  stamps,  draft,  money  order,  or  registered  letter.  A  special  easy  payment 
offer  will  be  submitted  upon  request.      A  prospectus  tvill be  sent  upofi  request. 
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By    CHARLES    N.   CREWDSON 

It  will  give  you  NEW  IDEAS 
It  will    INCREASE    YOUR    SALES 
It  will  STIMULATE  your  ambition 
It  will  give  you  GOOD  ENTERTAIN- 
MENT 
It  will  put  DOLLARS  in  your  pochet 


A  Book  for  Business  Merv 


A  Book  for  Salesmen 


A  Book  for  Ambitious 
Yourvg  Men 

It  is  loaded  down  with  bright,  clever,  snappy  stories,  full  of  human  nature  that  are  crackerjacks. 
On  the  other  hand  it  contains  more  practical  pointers  in  the  art  of  SELLING  GOODS  than  can 
be  had  from  any  other  source.  It  is  brimful  of  lessons  learned  by  scores  of  the  brightest  road 
men  in  the  country. 


NOTE  THESE  CHAPTER.  HEADINGS 


TKe  Sqviare  Deal  Wins 
Social  Arts  as  Salesmen's 

Assets 
Tricks  of  the  Trade 
How  to  Get  or\  the  Road 


First  Experience  in  Selling 
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Cutting  Prices 

What  Strong  Men  Say  of  "  Tales  of  the  Road." 


Canceled  Orders 
Winning  the  Customer's 

Good  Will 
Salesmen's  Don'ts 
Hearts  Behind  the  Order  Book 


"Of  great  benefit  to  the  salesmen  of  the  country."— Simmons  Hardware  Co. 

"Worth  the  time  of  every  salesman  of  this  company  to  read."— Hamilton  Brown  Shoe  Co. 

"I  wish  to  place  'Tales  of  the  Road'  In  the  hands  of  every  one  of  our  salesmen."— James  D.  (Julnn,  Manager  of  Salesmen, 

Joseph  Burnett  Co.  ,   .^,  ., 

"Bristling  with  information  for  both  buyer  and  seller."— Bill  Barlow  in  Sagebrush  Philosophy. 


Some  of  the  chapters  appeared  in  the  "  Sati^rday  Evening  Post "  with  tremendous 
success.     The  book  contains  many  articles  never  before  in  print. 

PUBLISHED     BY 
For  sale  by  all  booksellers  or  sent 


Cloth, 
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INTERNATIONAL 

^DICTIONARY 


THE  BEST.GHRISTMAS  GIFT 


USEFUL,  RELIABLE,  ATTRACTIVE,  LASTING,  UP 
TO  DATE,  AND  AUTHORITATIVE.     No  other  gift 
will  so  often  be  a  reminder  of  the  giver.      2380  pages, 
5000  illustrations.  Recently  enlarged  with  25,000  new     _ 
words,  a  new  Gazetteer  of  the  World,  and  a  new  Biographical 
Dictionary,  all  edited  by  W.  T.   HARRIS,  Ph.D.,  LL.D.,  U.  S.  Com- 
missioner of  Education.    Grand  Prize  (Highest  Award)  World's  Fair,  St.  Louis. 
Chief  Justice  FULLER,  U.  S.  Supreme  Court,  says  :    "  I  regard  the  International  as  of  the  utmost  value 
in  accuracy  of  definition,  and  have  found  it  in  all  respects  complete  and  thorough." 


WEBSTER'S  COLLEGIATE  DICTION  ARY-Thclaiffest  of  ourabridfjfments.  Regular  edit  ion, 
size  7  X  10  X  29^  in.  Thin  Paper  Edition,  size  .5?4  x  8-"'8  x  V/^  in.,  printed  from  same  plates,  on 
bible  paper.    Unsurpassed  for  elegance  and  convenience.    1116  pages,  5000 illustrations. 


Write  for  "The  Story  of  a  Book"— Free. 
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We  make  and  carry  the 
most  complete  line  of 
Drawing  Materials  and 
Surveying    Instruments. 


Write  for  price  of  our  special  A. 
S.  C.  Drawing  Outfit.  Specially 
adapted  for  studentsof  the  Amer- 
ican  School  of  Correspondence. 


EUGENE  DIETZGEN  COMPANY 

MANUFACTURERS    AND    IMPORTERS    OF 

Drawing  Materials  and  Surveying  Instruments 
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EUGENE  DIETZGEN  CO.. 
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This  amount  to  be  refunded 
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of  each  month,  preceding  date,  devoted  to  the  problems  of  the  technical  and  industrial  world,  and  a 
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"We  aren't  printing  enough  technical 
articles,"  declared  the  Engineering 
Editor,  savagely  brandishing  a  bundle 
of  letters.  "All  these  subscribers  are 
kicking!  " 

"We're  filling  the  magazine  up  with 
dry  scientific  and  technical  stuff,"  the 
Human  Interest  Edit- 
or countered  with 
equal  earnestness. 
"See  here!"  He  waved 
some  letters  of  his  own. 
For  an  instant  it 
looked  as  if  there 
might  be  trouble. 
Editing  a  growing  and  successful  maga- 
zine is  strenuous  business.  Then 
the  Editorial  Doctor  of  Philoso- 
phy, who  hates  a  row,  put  in  his 
oar. 

"I  think  we  can  please  both  of 
you  gentlemen,"  he  said  mildly. 
"How?"  they  roared  at  him, 
in  chorus. 

"It's  our  field  to  tell  how  things 
are  done,  is'nt  it.?    To  satisfy  the 


eternal  how-wonder  of  mankind?" 
"Well,  what  if  it  is  ?  "  they  both 
demanded. 

"All  such  subjects  are  technical 
subjects,  you'll  admit." 

The  Human  Interest  Editor 
started  to  object,  but  the  Doctor  of 
Philosophy  paid  no  attention. 

"Now  don't  get  frightened  by  a 
word,"  he  said. 

"You  can't  tell  how  anything  is 
done  without  being,  technically, 
technical,  but  that  don't  mean  you 
can't  be  simple  and  dramatic  and 
interesting  and  easily 
understood  at  the  same 
time.  Our  subjects 
will  be  technical,  if  you 
insist  on  it,  our  infor-  ^  , 

mation  will  be  accurate  \|[  j^^,^-- 
and  exact,  but  we'll  tell 
our  stories  in  such  a 
way  that  even  jo«  can  understand  them." 
He  nodded  towards  the  Human  In- 
terest Editor,  who  didn't  look  flattered 
at  the  implication. 

"But  that  sort  of  thing  lacks  thrill, 
color,  life,  picturesqueness,"  the  latter 
put  in  by  way  of  cover-  ^_^ 

ing  his  confusion. 

"Don't  be  stubborn," 
urged  the  Ph.  D.,  who 
w^as  getting  a  bit  heated 
himself.  "Take  that 
story  we're  going  to 
print  in  the  January  number  about  how 
the  glaciers  on  the  top  of  Mt.  Rainier 
are  running  mills  and  factories  forty 
miles  away  m  Tacoma.  You  can't  read 
it  without  a  thrill.     You  can't  look  at 
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ADVERTISEMENTS 


the  photographs  without  being  moved 
by  the  grandeur  of  the  scenery.  You 
can't  get  a  mental  picture  of  the  process 
by  which  melting  snow  on  the  top  of  a 
remote  mountain  is  transformed  into 
power  at  the  end  of  a  forty  mile  wire 
without  feeling  a  glow  of  admiration  at 
the  marvelous  things  men  are  doing  in 
the  world." 

"Wonderful  enough,  yes.       It's   the 

touch  of  human  interest  

which  is  lacking."  ]j  1 1^^=^-^  ^ 

"I  defy  you  to  read         f"    '-  ^ 
this    story    about  'Our  v 
Industrial     Martyrs' 
without    tears     coming 
into  your  eyes.      Is  that  what  you  mean 
by  human  interest?  " 

"Yes,  in  a  way.  But  what  have  you 
got  that'll  stir  the  blood  a  bit;  some- 
thing to  make  a  fellow  sit  up  and  take 
notice  ?  " 

"You're  young,  say,  and  like  adven- 
ture; take  this  other  January  story — 
'Hunting  the  Great  Right  Whale' — 
with  its  remarkable  photographs.  That 
ought  to  send  the  shiv- 
ers up  any  man's  back- 
bone. Or  read  what 
the  youngest  Commis- 
sioner of  Public  Works 
in  the  world  is  doing  in 
EE^^  the  second  greatest  city 
of  the  United  States, 
and  see  if  you  don't  get  a  thrill  of  an- 
other kind." 

"Something  solid,  you  want,  instruct- 
ive at  the  same   time  it  is  interesting? 


Well — you  eat  bread  every  day.  I 
suppose  you  think  you  know  how  flour 
is  made  out  of  wheat.  Here's  a  story 
on  the  Great  Modern  Flour  Mills  that 
will  teach  you  how  little  you  do  know 
about  the  subject." 

"In  fact"  said  the  Editorial  Ph.  D., 
whacking  his  desk  in  emphasis,  "it's 
going  to  be  a  really 
remarkable  number  — 
not  a  word  about  graft 
in  it,  for  one  thing. 
I'm  not  sure,"  he  went 
on  with  a  twinkle  in  his 
eye,  "that  we  ought  to 
send  out  such  a  cracking  good  maga- 
zine for  ten  cents." 

"Why  not?  "  asked  the  other  Editors 
smilingly. 

"In  the  first  place  it's  going  to  be 
hard  to  keep  up  the  lick.  And  once 
the  people  got  a  glimpse  of  what  they 
can  buy  for  a  dime  I'm  really  afraid 
they'll  be  mobbing  the  news-stands." 
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DRAUGHTSMEN! 
ELECTRICIANS! 
TOOL  MAKERS! 
PATTERN 

MAKERS! 

machinists! 
everybody! 


The  Scale  is  graduated  1o  64-lhj  of  an  inch, 
in  decrees  and  numbered. 


The  Protracicr 


DID  IT  ever  occur  to  you  when  called  upon  to  perform  some  mechanical  work  to  be  confronted  by  almost  insur- 
mountable difficulties  because  you  did  not  have  handy  the  right  kind  of  a  tool  to  take  measurements?    H  Is  it 
practical  for  any  man  to  carry  a  cumbersome  tool  chest  to  take  measurements?    H Suppose  you  could  carry  in 
your  vest  pocket  all  in  one  instrument 


AN    OUTSIDE   CALIPER. 
AN    INSIDE   CALIPER. 
A   DIVIDER. 


A   STRAIGHT   EDGE 
AN   ANGLE   GAUGE 
A   DEPTH  GAUGE 
A    CENTER.    GAUGE 


A  TRY  SQUARE 

A  CENTER.  SQUARE 

AN  ANGLE  PROTRACTOR 


and  many  other  combinations  too  numerous  to  mention,  but  understood  and  appreciated  at  once  by  all  having  to  deal 
with  any  kind  of  measurements.  H  We  now  present  a  tool  which  will  enable  you  to  fill  all  these  requirements  and  take 
all  measurements,  within  its  scope,  accurately  and  quickly.  H  It  is  made  of  superior  steel,  carefully  and  thoroughly 
tested  as  to  its  accuracy.  Hit  will  be  found  to  be  a  novel  and  valuable  addition  to  the  tool  chest  of  any  mechanic. 
HThe  practical  men  will  find  constant  and  novel  uses  for  it  under  any  and  all  circumstances.  Hit  will  enable  one 
to  solve  all  the  different  and  difficult  problems  which  arise  in  the  shop  or  elsewhere.  IT  It  is  so  portable  and  convenient ; 
being  small  enough  for  the  pocket— that  it  can  always  be  at  hand.  H  The  Gauge  is  made  by  first  class  mechanics  and 
no  expense  is  spared  to  insure  accuracy.  We  commend  it  as  a  finished  and  perfect  tool  for  the  various  uses  to  which 
it  can  be  put.  HThe  Combination  Gauge  is  enclosed  in  a  neat  leatherette  case  with  metal  trimmings,  so  as  to  be 
conveniently  carried  in  the  pocket.  It  You  can  get  one  of  these  invaluable  Gauges  free  if  you  accept  the  proposition 
outlined  below.  AGENTS     WANTED 


HERE  IS  A  SPECIAL  OFFER  -  READ  IT 


We 


ant  to  Increase  the  Subscription 
^^^        ^A  List  to  our  Monthly  Journal,  MOKEllN  . HA. 

G?^  fB|l  CIll.VERY.  The  foundation  of  civilization 
ail  I  V/Vr  rests  on  Inventions  of  new  machinery. 
Ti  I  ^^^^  To  keep  abreast  of  mechanical  progress 
•  •^^^^  should  be  the  aim  of  every  intelligent 
man.  Our  publication  keeps  you  in- 
formed, and  it  Is  written  so  all  can  under- 
stand it  and  the  bet  illustrated  of  its  class.  MOKERN  MAt'llI.NEKY 
costs  81  00  a  year  V'e  want  to  f?et you  started  reading  thi  paper 
regularly,  and  ther,,fore  make  you  this  offer.  Send  us  yo.ir  sub- 
scription at  once,  enclosing  81.00  and  we  will  mail  you  Modern 
Machinery  every  month  for  ONE  YEAR  and  a  Wiet-Goethe 
Combination  Gauge  FREE  at  once.  If  not  just  as  represented, 
send  the  Gauge  right  back  and  we  will  refund  your  money. 
Don't  delay  accepting  this  proposition  •  write  to-day.  Remember, 
money  back  to-morrow  if  dissatisfied.  Subscribe  now  and  be 
sure  to  tell  all  your  friends  about  this  liberal  offer. 


MODERy  MACmNEBY  I»UB.  Co. 

:308  Security  Bldg., 
Chicago. 


Oentlemen :— Enclosed  find  Sl.OO  for  which  please  send  me 
Modern  Machinery  every  month  for  ONE  year  and  also  send 
me  a  Wlet-Goethe  Combination  Gauge  BUEB  at  once  as  adver. 
tlsed  in  the  Technical  World,  and  without  further  cost  to  me.  It 
is  understood  that  if  I  am  dissatisfied  that  I  have  privilege  of 
returning  the  Gauge  and  my  money  will  be  refunded. 
Yours  truly, 


Modern  Machinery  Publishing  Co.  nos  security  Bwg. 
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ADVER  TISEMENTS 


SEN  S  ATIO  N  AL 

CLEARANCE  SALE 

OF  SLIGHTLY   DAMAGED  SETS 

This  is  the  greatest  book  bargain  of  recent  years.     We  offer  73  slightly  damaged  sets  of  the 
"  Makers  of  American  History "  at  about  the  actual  cost  of  the  sheets,  and  on  little  easy 

monthly  payments.  These  sets  are  not  badly  damaged. 
Here  and  there  a  binding  is  slightly  rubbed,  but  there  are 
no  torn  or  soiled  pages,  and  for  all  practical  purposes  the 
sets  are  as  good  as  new.  Ordinarily  we  would  rebind  them 
and  sell  them  at  regular  prices,  but  the  lot  is  so  small,  and 
we  are  so  crowded  for  stock  room,  that  we  simply  must 
close  them  out  at  once,  regardless  of  cost  or  profit. 

Makers  of  American  History 

This  is  the  best  Hbrary  of  popular  biographies  ever  published. 
It  contains  the  life-stories  of  forty-one  great  Americans — men  who 
moulded  the  history  of  the  Nation.  Each  biography  is  a  complete 
story  in  itself,  written  by  some  eminent  authority,  such  as  John  S. 
C.  Abbott,  Captain  Mahan,  General  Wilson,  Professor  Sparks,  Fitz- 
hugh  Lee,  and  others  equally  well  known.  In  these  lives  is  inter- 
woven the  narrative  of  American  history  from  the  earliest  times 
down  through  the  19th  Century.  Every  hero  and  patriot  is  written 
about,  not  in  the  usual  dry  and  technical  form  so  common  to 
biography,  but  in  a  simple,  fascinating  style  that  will  appeal  to 
all  who  enjoy  good  books. 

A  Library  of  Fascinating  Biography 

To  read  these  volumes  is  to  be  grandly  entertained,  and  at  the 
same  time  to  come  into  intimate  contact  with  the  greatest  characters 
in  American  History.  The  lives  and  deeds  of  our  National  heroes 
and  patriots  enrich  and  illumine  History  as  nothing  tlse  can  do. 
This  is  the  only  work  which  covers  the  whole  field  and  s  at  the 
same  time  of  distinguished  authorship.  For  an  hour's  pleasant 
reading  or  serious  study  no  other  work  will  compare  with  it.  There 
is  not  a  dull  page  in  the  entire  20  volumes,  which  are  beauti- 
fully printed,  bound  in  cloth,  and  illustrated  with  portraits. 

FREE'-For  Five  Days 

_  Mail  the  inspection  coupon  promptly,  and  we  will 
ship    you,  prepaid,   for  examination,  the  entire  libra- 
ry, 20  volumes,  so  that  you  may  at  your  leisure  ex- 
amine the  scope  of  the  work,  its  literary  style  and 
handsome  mechanical  qualities.      The  set    regu- 
larly sells  at  $36,  but  we  will  close  out  these  73 
slightly  damaged  ones  at  $15.50  each,  pay- 
able $1.00  a  month.      That  this  is  a  great 
bargain  an  examination  of  the  books   will 
show.     You  do  not  have  to  keep   them 
however,    unless    you    feel   that    they     ^ ^'' 
will  be  a  valuable  addition  to   your 
library.      Mail  the  coupon  at   once, 
as    there  are    only   73     sets,   and 
they  will  be  snapped  up  quickly, 

THE    UNIVERSITY  SOCIETY 

78  Fifth  Avenue,  New  York 


20    Beautiful   Volumes 
41  Popular  Biographies 
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Watch  For  Santa  Claus 


^T  ONE  of  these  beautiful  Gold 
^H      "Watches  will  be  sent  free  to 

every  subscriber  of  The  Technical 

WORLD  Magazine  securing  ten 
new  subscribers  between  November 
15th,    1905,    and    January    ist,    1906. 

The  watches  are  stem  winding,  with 
ten  year  guaranteed  gold-filled  Hunting 
case,  Ladies'  and  Gentlemen's  sizes, 
movement  is  American  make,  seven 
Jewels,  Nickel  Damaskeened ;  Cut  Ex- 
pansion Balance ;  Safety  Pinion  ;  Screw 
Bankings ;  Straight  Line  Lever 
Escapement;  hardened  and  tem- 
pered Breguet  Hair-spring;  Quick 
Train;  exposed  Winding  Wheels; 
Dust  Band;  enameled  Dial  with 
depressed  Second-hand. 
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ADVERTISEMENTS 


He  May 
Have 


A  Watch  For  You 


^T  WHAT  is  more  acceptable  to  anyone  as  a  Christmas  gift 
^J^  than  a  year's  subscription  to  a  high  grade,  entertaining  and 
instructive      magazine 

like  The  Tech- 
nical   WORLD 

Magazine?  You, 
personally,  can  doubt- 
less use  several  sub- 
scriptions as  gifts  to 
your  friends,  placing 
the  balance  with  other 
friends,  who  can  use 
them  in  the  same  man- 
ner; thus  one  of  these 
beautiful  gold  watches 
will  be  yours,  and 
at    no    cost   whatever. 


This  is  a  Special  Christ- 
mas Offer,  and  no  sub- 
scriptions taken  prior 
to  November  15th  can, 
therefore,  be  credited 
to\vard   the    watch. 


Send  for  our  regular  32  page  Premium 
List  and  see  what  valuable  articles 
you  can  obtain  by  securing  new 
subscribers.        ::        ::        ::        :: 


Technical  WORLD 
Magazine 

CHICAGO,      -       -       ILLINOIS 
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New  Equipment 

THE  new  Pullman  drawing  room  and  private  compartment 
sleeping  cars  between  Chicago,  San  Francisco  and  Port- 
land on  the  Overland  Limited  via  the  Chicago,  Union  Pacific 
&  North- Western  Line  are  especially  adapted  to  the  needs  of 
the  transcontinental  journey. 

Each  car  provides  standard  sections,  private  compartments 
and  drawing  room,  (compartment  and  drawing  room  singly  or 
en  suite) .  The  toilet  conveniences  are  especially  ample,  the 
interior  decorations  are  rich  and  pleasing,  the  brilliant  electric 
lighting  includes  individual  reading  lamps  of  the  most  modern 
design  in  each  berth,  compartment  and  drawing  room. 


The  Best  of  Eveiything 


These   Sleeping    Cars,   a   splendid   dining   car  service    and 
composite  observation    cars,   with  buffet-smoking  room.    Book- 
lovers  library   and    handsome   observation    parlor    complete  the 
equipment  of  the  most  luxurious  train  in  the  world,  leaving  Chi- 
cago 8.00  pm  daily, over  the  only  double  track  railway  between  Chi- 
cago and  the  Missouri  River.      Less  than  three  days  to  the  Coast. 
All  Agents  sell  tickets  via  the  Cliicago,  Union  Pacific  &  Northwestern 
Line.     Send  four  cents  in  stamps  for  descriptive  booklets. 
W.  B.  KNISKERN.  Passenger  Traffic  Manager. 
Chicago    &     North-Westem    Ry., 
Chicago.  III. 


-O    ■-■    '8A 
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Tufts  College 


DEPARTMENT    OF 

ENGINEERING 


Civil,  Mechanical,  Electrical 
and  Chemical  Engineering 

New  Laboratories  and  Excellent  Equipment.  Beautiful  site 
within  four  miles  of  Boston.  Preparatory  Department  for 
students  who  have  had  engineering  practice,  but  insufficient 
preparation  for  college  work. 

For  information  concerning  courses  and  positions  of  grad- 
uates, address 

H.  G.  CHASE,  Secretary, 

Tufts  College  P.  O.,  Mass. 


What  Is  Daus'  Tip -Top 


TO  PROVE  ^!l^*  ^''i 

—.^^^^.^———^—^—     lip   lop 


the  best  and  simplest  device 
for  making  100  copies  from  pen 
written  and  50  copies  from 
typewritten  original,  we  will 
ship  complete  duplicator,  cap 
size,  without  deposit  on  ten  (10)  days'  trial. 

Price  $7.50  less  trade  discount  of       <ttC  AA  tnes^ 
33 J 3  per  cent  or «fl>O.UU  IlcL 

The  Felix  G.  L.  Daus  Duplicator  Co. 
Daus  Building,  111  John  Street,  New  York  City 


Rensselaer     % 
Polytechnic^^\ 


Tioeftl  examinations  provided  for.  Send  for  a  Oatalogne, 


^^  Institute, 
4       Troy,  N.Y. 


IVEHSITY   Bl  ILUIN 


IMPROVE    YOUR    EDUCATION 

Instruction  by  correspondence  bv  approved  methods,  in  four 
(U-p.artments:  NOUJIAL,  ottering  strong  revli-w  wnrk;  ACADEMIC, 
in  which  each  branch  is  a  thorough,  complete  course;  PHAIOIACY, 
prpparliipr  one  for  State  Board  examinations;  COJIJIKIU'IAI.,  in- 
cluding Business,  Shorthand  and  Touch  Typewriting.  Write  for 
information  on  subjects  in  which  you  are  interested. 

INTERSTATE  SCHOOL  OF  CORRESPONDENCE 

Aftillated  with  Northwestern  Uuiversitv 


372-388  WABASH  AVE., 


CHICACO 


MOUNT  BIRDS 


You  can  now  learn  the  won- 
derful art  of  Taxideimy,  which 
was  long  kept  a  secret.  We 
teach  you  by  mail  to  correctly 
mount  Birds,  Animals,  Fishes, 
Heads,  Tan  Skins,  make  hue 
rugs  and  collect  insects.  A  de- 
lightful, fascinating  art,  easily 
and  quickly  learned  by  Men, 
Women  and  Boys.  Sportsmen 
and  Naturalists  can  save  and 
mount  their  own  beautiful  tro- 
or  office,  and  make  big  profits 
llioosiinds  of  Successful  tiraduatrs. 

Stiiiidurd  Methods.      Tuition  rate  very 

Satisfaction  or  money  bacli— always.    We  want  to  send  you 

full  particulars.      Our  new  €»lalosue  and  the  Taxidernij   magaiine — 


phies,  decorate  home,  den 

bv  mountings  for  friends. 

Full  course  In  15  lessons.     ' 


All  Fr 


inc.) 


^TTTDY    I-eading  Law    School 
^^y^^  *■     In  Correspondence 
T  AW^      Instruction. 

■*^**'"  Thirteenth  Year. 

Prepares  for  the  bar  of  imy  state.  Improved 
method  of  instruction,  combining  the  Ti-.ti- Hook, 
Lecture  and  Case  Book  methods.  Approved  by 
the  bench  and  bar.  Three  Courses:  CoUeixe, 
Post-Graduate  and  Business  Law.  The  One-Price 
School.    Write  today  for  Catalogue.  ^ 

Chioazo  CorrcMpondence  School  of  Law, 
Reaper  Block,  ChloaKo. 


Mention  Technical  World  Magazine 


THE   TECHNICAL   WORLD  MAGAZINE 


A  POCKET  TOOL  CHEST 

9  Tools  in  One 

Devine  Wonder  Knife 

Invaluable  to  mechanics,  electrician 
or  for  anv  tinkering  around  the  house. 
Has  a  huiidreil  uses.  Strong  and  dur- 
able,  liullt  as  substantially  as  a  loco-  > 
motive.    VVeltrlit  same  as  ordinary 
three-blade  pocket  knife.    Blade,  to  carbon 
cutler's  steel.    Other  strong  tools  as  follows: 

LEATHER  PUNCH  SWEDCUNd  A^VL 

WUtE  CUTTER  WIRE  PI.IKRS 

ALI.IC.ATOR  WHENCH    HOOK  HOOK 

SCREW  DRIVER  SCREW  BIT 


DEVINE  SPECIALTY  CO..  Indianapolis,  Ind, 
64  Baldwin  Block   K.  -.y.-n. ,-.  Lr'uiuwu  X.it.Iiaiik 


WHY  MOT  LEARN 


^m.-«t7=ii.irii:rffc 


Only 


Show  Card  Writing  or  Lettering 

field  not  overworked.  Separate  courses.  Ours  is 
only  practical,  thorough  and  personal  instruction. 
We  teach  bv  mail  and  guarantee  success.  Easy  terms. 
Write  for  large,  interesting  FRKE  catalogue. 

The  D(tr«it  School  of  Lftterins.  Dept.  21,  Ddtroit,  Mieh. 
"  Oldest  and  largest  School  of  its  kind." 


3  MONTHS  FREE 

If  you  are  interested  In  anv  kind  of  investment.  Oil,  Mining,  Planta- 
tion, Industrial,  Lands,  Stocks,  Bonds,  Mortgages,  etc.,  send  us  your 
name  and  address  and  we  will  send  you  The  Investor's  Review 
for  3  months  free  of  charge.  A  journal  of  advice  for  investors.  Gives 
latest  and  most  reliable  Information  concerning  new  enterprises. 
Knowledge  is  power.  Great  opportunities  come  and  go.  Great  fakes 
likewise.    Get  posted  before  investing.    Write  to-day 

INVESTOR'S  REVIEW,  1580  Caff  BIdg.,  Chicago,  HI. 


\ 


Wanted,bySuccessinaaazine 

a,  young  man  or  -n-oman  in  every  county  to  take  charge  of  our 
subscription  business.     I^sitions  perinaneiit.     (jood  oppor- 


Retereiices  required.    Apply  to 


unity  tor  right  person.    Kererences  lequiieu.     ^i>tny  ^v 
SUCCESS  MAGAZINE,  30  Washington  Square  East,  New  York. 


THIS  BOOK 

contains  more  matter  on 
this  subject  than  any- 
thing ever  printed.  Dia- 
grams and  tables  very 
complete.  Over  80  pages 
and  1()5  tables  and  illus- 
trations of  articles  used 
in  pipe  work. 
Fine  for  DRAFTSMEN 
and  ARCHITECTS. 
Sent  post  paid. 
Bound  in  Flexible  Cloth,  50c. 
Bound  in  Leatherette,   -   75c. 


If  you  are  interested  in  drafting  send  25  cts.  for 
4  months'  trial  to   THE   DRAFTSMAN 

which  has  data   sheets  with  it  each   month. 


Data  Sheet  Binders    -       -       -       -    25c. 

The  DRAFTSMAN  for  one  year 
and  the  cloth  bound  book  above  sent  for 

A  booklet  on  LETTERING  sent  post  paid  for 
25  cents.     Circulars  of  books  FREE. 


$1.10 


^^  d  d  r  e  s  s 


THE  BROWNING  PRESS 

PUBLISHERS 
Lock  Drawer  O        ::        CLEVELAND,  OHIO 


CTMKFRWITBOOK 

^  I  1^  shows  in  NATURAL  COLORS  and 
MM   accu        ■      -       -  -  " —--' 

■  5J^  fruit.    ^ 
^P'butiou  toi 


"     snows  111  j-^^vx  L  xvrk.-u  COLORS  M,uv^ 

ccurately  describes  216  varieties  of 

Send  for  our  liberal  terms  of  distri- 

plauters.— Stark  Bro's,  Louisiana,  Alo. 


at  your  home.  For  a  limited  time 
we  will  give  free,  for  advertising 
purposes.  96  music  lessons  on  either 
PIANO,   ORGAJi,  BANJO,  GVITAR,  lOR- 

KET,  VIOLIN  OR  MAXKOLIN  (your  expense  will  only  be  the  cost  of  postage  and  the  music  you  use,  which  is  smain.  We  teach  by  mail  only 
and  guarantee  success  or  money  refunded.      Hundreds  write:    "  Wish  I  had  heard  of  you  before."     Write  to^ay.     Address: 

U.  S.   SCHOOIi    oiP    MUSIC,    Box  230J,  1»    Union    Square,   Kew    York,   N.   Y. 


MUSIC  LESSONS  FREE 


Special  Initial  Pin  Coupon 

The  STAR   MONTHLY,     .      .      OAK  PARK,     ILLINOIS 

Please  send  me  one  German  Silver  Enamel  Stick  Pm,  and  5  other  coupons  like 
i  this  one.  I  agree  to  give  the  coupons  to  5  boy  friends  as  soon  as  I  get 
=       them.      I  enclose  4  cents  in  postage  stamps  as  required. 


Name. 


S    Street,  P.O.  Box 
S    or  Rural  Route 


Town 

Initial  Wanted 

rrint 


D 


Address  Your 
Letter  like  this 


im- 


.  State _ 

The    STAR-    MONTHLY, 
Oak  Park,    Illinois. 


fe^IS^^sy?^^^!5^v^^5^£i^ffv^^^!/S''^5^^^^  ' 
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ADVERTISEMENTS 


PUBLIC 
OPINION 

for  one  year 


Public  Opinion  is  tlie  o 
reekly  in  tlie  United  St.it i 
hat  f^ives  in  eacti  Ismih 


inal  articles  especial h 
ten  for  this  magaz-ine. 
a  live  and  virile  weelily 
azine,  reflecting,  as  a 
every  phase  of  the 
thought  and  activ- 


irld 


Ity. 


Each  issue  contains  44 
large  pages,  handsomely 
illustrated,  and  sparkling 
with  human  interest  from 
the  first  to  the  last  page. 
It  contains  In  every  num- 
ber, several  departments  of 
special  interest  to  various 
classes  of  readers. 

I'ulilie  Opinion  has  been 
estalilislied  nineteen  years 
anil  is  read  every  weel£  by 
fiO.iinii  ini  I'llisciit  Americans. 
It  N  |,iil.lisl;.-il  on  Saturdays 

:<■:  iiuiiilii'i-^  a  year— con- 
taining -.I'l"!  paues  of  read- 
int,'  uiatii  r.  Tlie  subscrip- 
tion price  is  83.00  a  year— or 
10  cents  a  copy  at  news 
stands. 


The  Universal  Encyclopedia 

8  Volumes  — 4,100  Pages  — 2,000  Pictures 

THIS  is  the  most  compact,  concise,  and  clear  encyclopedia  ever  pub- 
lished. It  gives  in  eight  volumes  all  the  essential  facts  contained  in 
the  ponderous  forty-volume  encyclopedias.  It  is  the  ideal  reference 
work  for  busy  people,  for  students,  and  for  all  those  who  desire  a  compre- 
hensive and  accurate  encyclopedia  for  a  small  outlay.  We  offer  you  a 
bargain— placing  this  high-class  encyclopedia  within  the  reach  of  every 
one.     Read  this  advertisement  carefully  and  send  the  coupon  at  once. 

A  Library  Condensed  Into  Eight  Books 

The  Universal  Encyclopedia  is  revised  up  to  date,  giving  the  most  accurate  information  on  all 
subjects.  The  set  is  in  eight  volumes,  bound  in  red  library  cloth,  stamped  in  gold— a  handsome, 
well-made  set  of  books,  worthy  of  a  place  in  every  home.  There  are  4,100  double-column  pages, 
with  2,000  text  illustrations,  besides  a  complete  series  of  maps  in  colors,  covering  the  entire  world. 
It  treats  of  every  subject  of  general  interest  from  politics  to  polar  exploration,  from  medicine  to 
mechanics.  It  has  been  compiled  by  editors  of  the  highest  standing,  and  it  is  guaranteed  to  be 
authoritative  from  A  to  Z.  Compare  it  with  reference  works  costing  four  times  the  price  of  this 
one— and 'prove  this  statement  for  yourself. 

The  BooKs  and  the  Magazine  at  Half  Price 

We  have  secured  control  of  a  limited  number  of  sets  at  less  than  the  actual  cost  of  printing,  and 
as  long  as  these  sets  last  we  intend  to  offer  them  in  connection  with  a  year's  subscription  to  Public 
Opinion  at  a  price  so  low  that  it  will  make  this  the  most  extraordinary  book  bargain  of  a  decade. 
The  Universal  Encyclopedia  sells  for  $16.00  a  set,  and  Public  Opinion  sells  for  $3.00  a  year,  but  we 
cut  the  price  of  both  combined  nearly  in  half. 

Send  Us  the  Coupon 

from  this  advertisement,  properly  filled  out  (without  any 
money),  and  we  will  send  you  a  set  of  the  Universal 
Encyclopedia,  express  prepaid,  for  seven  days'  exami- 
nation—to be  returned  if  not  satisfactory.  At  the  same 
time  we  will  enter  your  name  for  a  year's  subscription 
to  Public  Opinion.  If  you  decide  to  accept  the  books, 
send  us  50  cents  in  seven  days  and  $1.00  a  month  there- 
after for  ten  months,  paying  for  both  the  books  and 
Public  Opinion.  This  offer  saves  you  $8.50  and  gives 
you  this  Encyclopedia  and  Public  Opinion  for  a  little 
more  than  half  the  price  of  the  books  alone.  Better  take 
advantage  of  this  offer  at  once,  as  it  may  not  be  repeated. 

PUBLIC  OPINION  COMPANY 

44-60  East  23d  Street,  New  YorK 


public  opinion.  New  York  : 

Send  me,  at  your  expense,  a  set  of  the 
Universal  Encyclopedia,  and  enter  my 
name  for  a  year's  subscription  to  Public 
Opinion.  If  the  books  are  satisfactory,  I 
will  send  you  50  cents  in  seven  days,  and 
SLOO  a  month  for  ten  months.  If  not 
satisfactory,  I  will  return  them. 


Name 

Street 

City  AND  State. 
Teuh.  W.  12-06. 
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Ainslcc's  Magazine 

CHRISTMAS   NUMBER 


^  The  Christmas  number  of  Ainslee's  Magazine  will  touch  the 
culminating  point  of  twelve  months  of  extraordinary  development. 
Its  table  of  contents  will  include  the  best  work  of  some  of  the  most  notable 
figures  in  American  current  fiction,  whose  stories  are  eagerly  and  per- 
sistently sought  for  by  publishers  everywhere. 


Edith  Wharton 

author  of  "The  House  of  Mirth." 
Her  story,  one  of  her  best,  will  be 
"The  Introducers." 

Lloyd  Osbourne 

the  author  of  books  that  are  almost 
classics,  will  contribute  a  Christmas 
story  in  a  novel  setting,  entitled 
"Mr.  Bob." 

O.  Henry 

the  unrivalled  teller  of  short  stories  and 
author  of  "Cabbages  and  Kings,"  will 
have  one  of  the  most  remarkable 
short  stories  he  has  ever  written, 
"Blind  Man's  Holiday. " 

Marie  Van   Vorst 

will  conclude,  in  this  number,  "The 
IVarreners,"  a  serial  that  has  made 
a  sensation. 


Mrs.  C.  N.  Williamson 

who,  with  her  husband,  has  had 
almost  more  than  her  share  of  success 
with  "  The  Lightning  Conductor" 
and  "My  Friend  the  Chauffeur,"  will 
have,  in  "The  Man  in  the  Moon," 
a  delightful   Christmas  story. 

Julien  Gordon 

will  have  an  essay  on  "Fairy  Godfa- 
thers, "  and  Anne  Rittenhouse  one 
on  "Society  s  Christmas  Sacrifice. 

Allan  Dale's 

dramatic  article  will  be  spicier  than 
ever,  and  the  department  For  Book 
Lovers  will  have  some  unusually 
interesting  news  for  novel  readers. 

There  will  be  stories  by  Owen 
Oliver,  Edith  Macvane  and 
Felicia  Goddard.  Mrs.  Wilson 
Woodrow  will  continue  her  bright 
"Conversations  with  Egeria. 
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^  Plans  are  matured  for  1906  which  will  retain  for  Ainslee's 
Magazine  the  literary  premiership  which  rightfully  belongs  to  it. 
Much  thought  and  much  money  have  been  expended  in  the 
development  of  these  plans,  and  this  Christmas  number  will  give  our 
readers    some    idea    of    what  to  expect    for   the    next    twelve  months. 
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There  are  XX  chap- 
ters or  subjects  carry- 
inc  you  from  the  funda- 
mental principles  of 
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the  various  branches  to 
a  point  where  the  care- 
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hends the  complete  de- 
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motor.  Each  subjectis 
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dent studies  a  subject, 
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ner as  to  brins  clearly 
to  his  mind  the  points 
he  needs  to  know  re- 
garding same,  A  DIC- 
TIONARY in  back  of 
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Born  in  Cumberland,  Md.  Educated  in  Washington,  D.  C.  Made 
practical  study  of  iron  and  steel  industry,  filling  positions  of  melter, 
roller,  hammerman,  and  others  in  Pittsburg  mills.  As  inventor,  has 
patented  car  fenders,  car  couplers,  and  other  devices,  and  is  now 
working  on  a  special  furnace  for  steel  melting,  which  does  away  with 
the  pots  in  the  crucible  process.  As  an  author,  he  has  contributed  to 
many  of  the  leading  scientific  and  literary  magazines  in  the  United 
States  and  abroad.  We  call  attention  to  his  article  Story  of  the  Iron 
Industry  "  in   this   number    of  The  Technical  World  Magazine. 
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Iron  and  Steel  Expert 

In  the  last  twenty-five  years  the  production  of  iron  in  the  United  States  has  increased  eighteen- 
fold.  This  industry  and  those  growing  out  of  it  have  made  more  men  millionaires  than  any  other  sin- 
gle line  of  business.  The  following  article  describes  accurately  and  simply  the  processes  which  follow 
the  digging  of  iron  ore  from  the  great  Lake  Superior  mines— richer,  they  are,  than  any  diamond  or 
gold  mines— until  it  is  turned  into  the  pig  iron  of  commerce.  Mr.  Blackiston,  the  author,  is  one  of 
the  leading  authorities  on  the  subject.     See  back  of  frontispiece. —  The  Editors. 


OL'T  of  the  world's  annual  produc- 
tion of  forty  to  fifty  million 
tons  of  pig-  iron,  the  United 
States  alone  furnishes  about 
eighteen  million  tons,  or  two-fifths 
of  the  entire  output.  This,  if 
loaded  into  ordinary  freight  cars, 
would  make  a  train  extending  over  ten 
thousand  miles,  or  two-fifths  around  the 
globe.  If  made  into  telegraph  wire 
three-sixteenths  of  an  inch  thick,  it  would 
extend  from  the  earth  to  the  sun,  a  dis- 
tance of  almost  one  hundred  million 
miles.  Although  the  great  bulk  of  this 
vast  production  is  consumed  in  the 
United  States,  three  to  four  hundred 
thousand  tons  are  annually  exported. 

Over  forty  million  dollars  are  annually 
paid  in  wages  to  the  eighty  thousand  men 
and  boys  employed  in  the  production  of 


pig  or  cast  iron.  The  yearly  valuation 
of  this  product  is  over  two  hundred  and 
fifty  million  dollars. 

The  ever  -  increasing  consumptive 
power  of  the  United  States  for  iron  and 
steel  products  has  caused  a  phenomenal 
growth  in  this  branch  during  the  last 
twenty-five  years.  During  this  period  it 
has  risen  from  a  little  over  one  million  to 
eighteen  million  tons.  Of  this  tonnage 
Pennsylvania  contributes  about  fortv- 
seven  per  cent,  \vhile  Ohio  produces  seven- 
teen per  cent,  and  Illinois  about  ten  per 
cent.  The  growth  of  iron  manufacture  in 
these  three  states  has  been  one  of  the  most 
notable  features  of  the  industrial  growth 
of  the  United  States.  The  production 
of  Pennsylvania  alone  to-day  is  seven 
times  greater  than  the  entire  production 
of  this  country  in  1870. 
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United  States  in  Lead 

Tn  1S70,  when  railroad  construction 
was  most  active  in  this  country,  England, 
which  produced  three  times  as  much  iron 
as  did  this  country,  furnished  us  with 
all  of  our  rails  and  other  material.  After 
that,  Germany  took  the  lead,  but  only  to 
be  surpassed  by  the  United  States,  which 
to-day  has  an  output  almost  equal  to 
that  of  England,  Germany,  and  France 
combined. 

The  great  and  rapid  advancement  of 
the  United  States  in  this  branch  of  in- 
dustry is  due,  to  a  great  extent,  to  its 
rich,  reliable,  and  easily  obtained  iron  ore 
and  its  unsurpassed  coking  coal,  the 
two  forming  the  most  essential  ingredi- 
ents used  in  iron  making.  These,  aided 
by  the  modern  and  inexpensive  handling 
and  by  splendid  transportation  facilities, 
reduce  the  cost  of  manufacture  to  su«h 
a  low  fissure  that  American  iron  can  be 


I'NLOAniNG  A  Vessel. 

The  modern  method  of  unloading  the  huge  ore-carriers  at  the  rate  of 

sis  to  seven  thousand  tons  every  tea  hours. 


transported  and  sold  in  foreign  countries 
at  a  large  profit. 

The  channels  of  consumption  of  this 
enormous  tonnage  are  numerous  and  ex- 
tensive, affecting  almost  every  walk  of 
life.  Five  million  tons  is  of  grades  suit- 
able for  foundries,  for  the  production  of 
iron  castings  for  machinery,  railroad 
rolling  stock,  cast-iron  pipes,  and  a  vari- 
ety of  small  uses.  About  half  a  million 
tons  is  converted  into  wrought  iron,  while 
another  half  million  is  used  for  steel  cast- 
ings. The  remainder,  amounting  to 
about  eleven  million  tons,  is  utilized  as 
the  basis  of  steel  manufacture. 

Iron  a  Prehistoric  Product 

The  actual  manufacture  of  iron  dates 
back  almost  to  the  prehistoric  era,  but  it 
was  not  until  1620  that  it  was  introduced 
into  the  United  States.  From  that  time 
on  the  improvements  were  rapid  and 
wonderful,  the  foremost  of 
which  were  the  introduc- 
tion of  coke  in  the  eight- 
eenth century,  the  steam 
engine  in  1769,  and  the  hot 
l)last  of  J.  B.  Neilson  in 
1828. 

A  splendid  example  of 
one  of  these  antiquated  fur- 
naces can  still  be  seen  near 
Lakeville,  Conn.  It  was 
built  in  1762 ;  and  so  ex- 
cellent was  its  product  that 
cannon,  cannon  balls, 
shells,  etc.,  were  used 
therefrom,  as  also  the  large 
chains  which  were  stretched 
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across  the  mouth  of  the 
Hudson  during-  that  excit- 
ing period. 

Pig  or  cast  iron  is  not 
pure  iron,  but  an  alloy  of 
which  iron  is  the  most  im- 
portant ingredient.  Unlike 
many  of  the  common  alloys, 
such  as  bell  metal  or  brass, 
which  are  composed  of  a 
mechanical  mixture,  it  con- 
sists of  a  large,  complex 
union  of  many  and  differ 
ent  elements,  such  as  car- 
bon, manganese,  silicon, 
sulphur,  phosphorus,  etc. 
The  most  important  of 
these  is  carbon, which  gives 
fluidity  to  the  metal  when 
molten  and  hardness  when 
cold. 

The  three  principal  ingredients  used 
in  its  manufacture  are  iron  ore,  coke,  and 
limestone.  In  a  few  cases,  charcoal,  an- 
thracite, and  bituminous  coal  are  used, 
alone  or  mixed,  in  place  of  the  coke.  All 
of  these  are  plentiful  in  this  country  and 
of  most  excellent  quality. 

The  iron  ores  of  this  country  are  di- 
vided into  four  general  classes,  the  high- 
grade  ores  containing  about  fifty  to  sixty 


Old  Method  of  Unloading  Ore  Vessels. 

per  cent  of  iron,  and  the  low  ores,  thirty 
to  fifty. 

Although  small  c|uantities  of  ore  are 
found  in  Alabama,  New  York,  Pennsyl- 
vania, New  Jersey,  Wisconsin,  Minne- 
sota, Michigan,  Virginia,  and  West  Vir- 
ginia, about  eighty  per  cent  of  the  total 
is  mined  in  the  famous  Lake  Superior 
region,  of  which  the  following  are  the 
principal  ranges:    The  Masaba  in  Minn- 
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MODERN    BLAST   FURNACE,  THE   RECORD-BREAKER  OF  THE  WORLD. 
the  skipway,  up  which  the  material  is  carried  to  the  top  of  the  furnace.     The  downccmers,  or  pipes 
down  which  the  gas  travels,  are  also  very  plainly  illustrated. 
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A  STREAM  OF  MOLTEN  IRON  RUNNING  INTO  THE  SAND  MOULDS.  FORMING  THE  ROUGH  BARS. 
WHICH,  WHEN  SOLIDIFIED.  ARE  TERMED  "PIGS." 


esota,  the  Menominee  in  Michigan  and 
Wisconsin,  the  Marquette  in  Northern 
Michigan,  the  Gogebic  in  Michigan  and 
Wisconsin,  and  the  Vermillion  in  Minne- 
sota. 

The  iron  ore  in  the  United  States  may 
be  considered  in  four  general  commercial 
classes — red  and  brown  hematite,  mag- 
netite, and  carbonate.  Of  these  four,  the 
red  hematite  is  the  most  popular,  because 
of  its  richness  in  iron  and  its  freedom 
from  foreign  and  non-metallic  material. 
These  classes  are  subdivided  under  vari- 
ous local  or  trade  names. 

Three  general  methods  are  employed 
in  the  United  States  in  mining  the  ore — 
surface,  drift,  and  underground.  In 
locations  where  the  ore  is  very 
hard  or  lies  at  a  depth  of  sixty  feet 
or  more  from  the  surface,  the  latter 
method  is  employed.  Shafts  or  tunnels 
are  driven  to  the  ore  beds,  which  are  then 
worked  in  a  similar  maimer  to  coal.  In 
those  districts  where  the  ore  is  found  in 
a  loose  condition  just  under  the  surface, 
surface  mining  is  almost  altogether  fol- 
lowed. 

Surface  Mining  for  Iron  Ore 

Where  surface  mining  is  employed,  the 
ore  must  be  easy  to  get  at.  The  top  soil 
is  first  removed  bv  steam  shovels,  after 


which  the  ore  can  readily  be  taken  out 
in  the  same  manner.  The  mine  being 
thus  opened  or  "stripped,"  tracks  are 
laid  in  all  directions  upon  the  face  of  the 
deposit.  These  excavations  are  usually 
worked  in  terraces.    The  ore.  being  lifted 


An  Old-Time  Blast  Furnace. 

One  of  the  first  furnaces  in  this  country,  still  standing 

near  Lakeville,  Conn. 
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by  the  numerous  steam  shovels,  is  placed 
directly  on  specially  constructed  cars,  in 
which  it  is  hauled  to  the  docks.  In  this 
manner  immense  quantities  of  ore  are 
obtained  at  a  cost  not  exceeding  forty 
cents  a  ton,  while  the  drift  and  under- 
ground require  an  expenditure  of  seventy 
to  eighty  cents  a  ton. 

The  ore  ranges  of  Lake  Superior  have 
added  more  to  the  economical  advance- 
ment of  American  iron  than  any  other 
single  thing.  They  have  given  birth  to 
the  thousands  of  miles  of  railroads  that 
are  scattered  throughout  that  district  and 
that  devote  their  entire  traffic  to  the 
transportation  of  iron  ore.  They  have 
added  to  the  Great  Lake  shipments  mil- 
lions and  millions  of  tons ;  given  em- 
ployment to  thousands  of  boat  builders 
and  crews;  forced  the  Government  to 
make  improvements  throughout  their 
course ;  and  caused  the  growth  of  towns 
all  through  the  mining  districts  and  the 
building  of  the  largest  docks  in  all  the 
world. 

Mammoth  Labor-Saving  Docks 

With  more  than  typical  American  en- 
terprise these  docks  are  built  with  the 
latest  labor-saving  devices.  The  specially 
constructed  cars  are  run  out  upon  them, 
and  their  hopper  floors  dropped,  per- 
mitting the  ore  to  fall  into  numerous  bins 
below.  Underneath  and  on  both  sides 
are  long  rows  of  chutes  through  wdiich 
the  orepasses  into  the  holds  of  the  large 
ore-carriers.  These  boats  are  invariably 
filled  to  their  very  hatches.  Over  twenty- 
one  million  tons  of  ore  were  transferred 
through  these  docks  last  year.  The  mag- 
nitude of  these  structures  that  extend 
like  an  immense  peninsula  into  Lake  Su- 
perior, can  therefore  readily  be  imagined. 

A  large  fleet  of  steamers  are  constantly 
plving  between  their  Western  docks  and 
the  Eastern  unloading  harbors  all  during 
the  summer  and  fall  months  when  the 
northern  Lakes  are  open  for  navigation. 
In  winter  all  shipments  are  suspended ; 
consequently  a  large  accumulation  of  ore 
must  always  be  stored  in  the  East,  either 
at  the  docks  or  at  the  furnaces.  Some 
vessels  have  a  tonnage  of  six  thousand 
tons,  and  so  perfect  are  the  loading  fa- 
cilities that  it  seldom  requires  over  five 
hours  to  load  them. 

After  a  trip  through  Lakes  Superior, 
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ARM  AND  BUCKET  OF  ONE  OF  THE  LARGE  UNLOADERS  IN  THE  HOLD  OF  A  VESSEL. 


^Michigan,  Huron,  and  Erie,  the  immense 
ore  vessels,  whether  large,  ordinary 
steamers  or  still  larger  and  strange 
whalebacks,  arrive  at  one  of  the  many 
unloading  docks  of  Cleveland,  Conneaut, 
or  Ashtabula. 

Here,    more    than    anywhere    in    the 
world,  have  the  ingenuitv  and  skill  of  the 


The  Casting  Machine. 
The  modern  method  of  solidifying 


American  engineer  been  demonstrated, 
for  on  every  side  are  the  huge  yet  rapid 
machines  that  transfer  the  ore  from  the 
dark  depths  of  the  ship's  hold  to  the  huge 
pile  on  the  docks.  Ihese  monsters  of 
steam  or  electricity  have  grown  to  such 
perfection  and  magnitude  that  the  ore 
boats  are  rarely  held  longer  than  ten 
hours  to  have  their  contents  transferred 
to  the  storage  piles.  The  boats  usually 
return  west  with  coal  as  ballast. 

As  wanted,  the  ore  is  loaded  into  cars, 
either  directly  from  the  steamers  or  from 
the  stock  piles,  and  transferred  by  rail 
to  the  furnaces.  The  great  Pittsburg 
district  is  the  destination  of  the  greater 
portion  of  this  ore.  So  thoroughly  me- 
chanical and  free  from  labor  have  been 
these  numerous  operations  of  mining, 
loading,  transporting,  and  delivering  the 
ore  in  the  Pittsburg  district,  that  an 
expenditure  of  only  two  dollars  and  fifty 
cents  a  ton  has  been  incurred. 

The  greatest  advancement  which 
American  iron  manufacture  has  made  in 
recent  years  is  in  the  handling  of  the 
raw  and  finished  materials  at  the  fur- 
naces. This  is  due  largely  to  the  great 
increase  of  tonnage  during  the  past  ten 
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years.  Over  ninety  million  tons  of  raw 
and  seventeen  million  tons  of  finished 
material  were  handled  last  year  at  the 
four  hundred  and  twenty-eight  furnaces 
scattered  throughout  the  United  States. 
The  raw  material  alone  represents  an  ex- 
penditure of  over  one  hundred  and 
thirty  million  dollars. 

Mighty  and  Almost  Human 
Machines 

In    contrast    with    the    old-fashioned 
method  of  hand  labor,  the  mighty  and  all 


coke  and  limestone  are  run  upon  a  trestle 
under  which  are  arranged  the  bins.  By  this 
method  they  can  deliver  their  contents 
directly  into  the  bins  without  any  addi- 
tional handling,  the  cars  being  provided 
with  bottom  gates.  Many  of  the  largest 
plants  have  sufficient  bin  space  to  permit 
a  large  quantity  of  ore  to  be  similarly 
stocked,  thus  reducing  the  cost  and  hold- 
ing the  large  stock  supply  for  emergency 
and  winter  usage. 

The  modern  blast  furnace  is  a  gigantic 
structure,   oval   in    shape   and   towering 
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but  human  machines  are  to-day  employed. 
From  the  moment  the  long  trains  of  ore, 
coke,  and  limestone  arrive,  through  the 
period  of  unloading,  charging,  melting, 
casting,  and  loading  the  finished  iron, 
man  never  once  enters  into  the  operation. 
The  ore  cars  are  lifted  upside  down  and 
their  contents  dumped  into  large  iron 
buckets,  which  automatically  carry  them 
either  to  the  long  row  of  bins  or  to  the 
large  stock  piles.   The  cars  containing  the 


some  ninety  to  one  hundred  feet  in 
height.  It  consists  of  an  outer  coating 
of  steel  plates,  with  an  inner  lining  of 
fire  brick.  Accompanying  these_  stacks 
are  invariably  two  or  more  cylindrical 
steel  structures  known  as  stoves.  They 
are  usually  smaller  in  diameter  but  as 
high  as  the  stacks  themselves.  Their 
particular  work  consists  in  utilizing  the 
waste  gases  to  heat  the  blast  for  the 
furnace. 
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How  Furnaces  Are  Charged 

Running  parallel  to  the  long-  row  of 
furnaces  are  the  immense  steel  bins  or 
trestles  filled  with  the  ore,  coke,  and  lime- 
stone. At  the  bottom  of  this  structure 
are  small  electric  cars  which  are  kept  busy 
transferring  the  desired  ingredients — ore, 
coke,  and  hmestonc — from  the  pockets 
at  the  bottom  of  the  bins  to  the  skip  car. 
This  being  done,  the  skij),  which  operates 
u])on  an  inclined  track  from  the  ground 
{o  the  top  of  the  furnace,  is  conveyed  to 
the  top,  where  it  automatically  empties 
its  charge  into  the  upper    or    receiving 


gestive  organs  in  the  interior  being  con- 
tinually at  work.  Encircling  the  lower 
outside  portion  of  this  tremendous  test 
tube,  so  to  speak,  is  a  large  pipe  punct- 
ured at  regular  intervals  by  smaller  ones 
which  terminate  in  the  interior  of  the 
furnace.  As  the  powerful  air-blast  goes 
rushing  through  these  nostrils  into  the 
body  of  this  massive  creature,  where 
every  atom  of  it  is  caught  and  vitilized 
in  some  form  or  shape  for  the  compli- 
cated reaction  therein,  it  sounds  like  the 
heavy,  powerful  breathing-  of  some  mad- 
dened beast. 


CLOSING  THE  IRON   NOTCH   AFTER  RUNNING  A  BLAST   FROM   THE   FURNACE. 
The  large  pipe  circling  the  furnace  is  the  bustle  pipe,  through  which  the  hot  blast  is  carried  to  the  furnace. 


bell.  When  filled,  the  bottom  of  this  bell 
is  lowered  and  the  material  allowed  to 
fall  into  a  second  and  larger  receiver. 
When  this  has  received  its  full  quota, 
consisting  of  several  such  loads  and 
known  as  a  "charge,"  its  bottom  is  low- 
ered and  the  charge  distributed  uniform- 
ly in  the  furnace  over  the  top  of  the 
previous  charge.  By  these  two  bells  or 
bottoms,  the  top  of  the  furnace  is  at  all 
times  closed.  The  furnace  is  usually  kept 
filled  within  a  few  feet  of  its  top. 

But  this  is  only  a  portion  of  the  opera- 
tion— the  food,  as  it  were — the  huge  di- 


What  Happens  in  a  Blast  Furnace 

There  are  two  distinctive  series  of  op- 
erations in  the  blast  furnace — those 
which  accompany  the  charged  materials 
on  their  downward  journey,  and  those 
of  the  ascending  gases. 

As  before  stated,  the  superheated  air- 
blast  enters  the  lower  portion  of  the  fur- 
nace from  all  sides  at  a  pressure  of  about 
sixteen  pounds  to  the  square  inch.  Im- 
mediately upon  its  contact,  the  coke  or 
coal,  whichever  is  used  as  fuel,  becomes 
combustible,  the  oxygen  of  the  blast  unit- 
ing with  the  carbon  of  the  fuel,  forming 
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the  gas  COo  and  a  most  intense  heat. 
This  gas  ascends,  and  during  its  contact 
with  the  charge  is  reduced  to  CO.  Upon 
its  contact  with  the  highly  heated  ore 
and  Hniestone,  the  CO  reduces  the  ore, 
the  otiier  gases  assisting  by  heating  the 
materials  in  the  upper  portion  of  the  fur- 


entire   charge,   when   heated,   will   result 
in  only  fusible  matter. 

The  slags,  caused  from  the  earthy  mat- 
ters of  the  ore  mixing  with  the  fluxes,  fol- 
low the  iron  on  its  downward  course. 
This,  in  turn,  drips  or  falls  into  a  large 
brick-lined  receptacle  in  the  bottom  of  the 


RUNNING  THE  HOT  SLAG  FRO.M  THE  FURNACE  INTO   THE  CINDER  OR  GRANULATING   Pr 


nace.  The  limestone  is  first  changed  into 
caustic  lime,  which  unites  with  the 
alumina  and  silica  of  the  ore  and  ash  of 
the  fuel,  with  the  result  of  a  double 
silicate  of  lime  and  alumina.  This  is  very 
fusible  and  does  not  mix  with  the  iron. 

The  incombustible  and  solid  matters 
are  so  mixed  and  proportioned  with  the 
combustible  and  fusible  materials  tha*-  the 


furnace.      Owing  to  their  lower  specific 
gravity,  the  slags  float  on  top  of  the  iron, 
protec'tin< 
the  blast.' 


the  same  from  the  influence  of 


What  Becomes  of  the  Gas? 

The  gases  accumulating  from  this  con- 
glomerate mass  of  liquid,  semi-liquid,  and 
heated  substance,  rise  to  the  top.     Not 
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finding  an  escape  through  the  charging 
bells,  they  dart  down  the  two  or  more 
"downcomers"  which  are  provided  for 
this  purpose.  Here  they  are  led  through  a 
box,  where  the  cinders  and  other  solid 
matters  are  extracted.  A  portion  of  the 
gases  is  now  carried  through  pipes  to 
feed  the  boilers,  while  another  portion  is 
utilized  in  the  heating  of  the  stoves. 

These  stoves,  as  before  mentioned,  are 
large,  cylindrical  structures  whose  in- 
teriors are  masses  of  fire  brick.  These 
bricks  are  so  arranged  as  to  allow  the 
greatest  amount  of  surface  to  be  exposed. 
In  this  manner  they  are  thoroughly 
heated.  Each  furnace  has  a  set  of  such 
stoves,  some  of  which  are  always  being 
heated,  while  others  are  giving  their  heat 
to  the  blast  which  is  driven  through 
them  prior  to  entering  the  blast  furnace 
proper.  At  intervals  these  stoves  are 
changed,  the  cold  ones  heated  and  the  hot 
ones  employed  for  heating.  This  method 
of  utilizing  the  waste  gases  is  a  com- 
paratively new  invention,  but  one  which 
has  almost  revolutionized  the  iron  in- 
dustry. 

How  Hot  Iron  is  Cast 

Formerly  there  was  but  one  method  of 
casting  pig  iron  ;  but,  because  of  the  rapid 
advance  in  the  uses  to  which  this  ma- 
terial is  adapted,  several  methods  are  now 
employed.  The  ultimate  results  of  these 
methods  are  of  a  physical  rather  than  a 
chemical  nature.  In  any  case,  however, 
the  iron  is  first  tapped  through  an  open- 
ing near  the  bottom  of  the  furnace,  at 
periods  of  four  hours'  duration.  Leading 
from  this  opening  is  a  long  channel  in  the 
sand,  through  which  flows  the  white, 
glittering  iron. 

If  it  is  to  be  cast  in  the  form  of  sand 
pig,  the  metal  runs  into  a  long  channel 
in  the  sand,  with  smaller  ones  running  at 
right  angles  to  both  sides.  These  are 
called  "sows."  Flowing  from  the  sows. 
the  iron  is  fed  into  smaller  moulds,  about 
three  feet  long  and  four  inches  wide. 
When  solidifiecl,  these  "pigs,"  as  they  are 
termed,  are  broken  from  the  sows  and 
loaded  into  cars,  ready  for  shipment.  Iron 
thus  cast  has  an  accumulation  of  ad- 
hesive sand  upon  its  surface.  It  is  not 
extensively  used  in  any  processes  where 
sand  or  silica  is  a  detriment. 


Cup  Moulds  Sometimes  Used 

When  wanted  for  basic  purposes  and 
free  from  sand,  another  method  is  em- 
ployed. Instead  of  permitting  the  iron 
to  run  into  the  sand  moulds,  it  is  run 
through  the  channels  into  specially  con- 
structed ladles  or  vessels  which  operate 
upon  wheels.  These  have  a  capacity  of 
18,000  pounds  each  ;  five  to  six  are  usu- 
ally filled  from  each  blast  or  cast.  As 
filled, they  are  drawn  to  the  casting  house, 
where  they  are  tilted  in  such  manner  as  to 
permit  the  molten  metal  to  run  into  an 


Filling  the  Skip  Car  with  the  Necessary  Material 
TO  Make  a  Charge 

endless  chain  of  cups.  These  cups  are 
about  two  feet  long  and  eight  inches  wide 
at  the  base,  and  are  attached  to  an  end- 
less chain  that  rests  upon  a  track.  By 
means  of  an  engine  or  motor,  the  chain 
is  revolved,  the  cups  passing  through  a 
long  tank  of  water,  at  the  end  of  which 
is  a"n  incline,  up  which  the  chain  bearing 
the  cups  passes.  When  it  reaches  an  ele- 
vation of  about  ten  feet,  the  chain  passes 
over  two  gear  wheels  on  its  way  back. 
The  cups  turn  up-side-down,  throwing 
their  now  solid  contents  into  a  car  be- 
neath. 
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During-  recent  years  the  expense  of 
casting-  has  been  greatly  lessened  by  the 
invention  or  practice  of  using  the  iron 
direct  in  its  molten  condition.  It  is  trans- 
ferred in  ladles  direct  from  the  blast  fur- 
nace to  the  steel  furnaces,  thus  avoiding 
a  second  melting  in  the  latter  operation. 

What  Happens  to  the  Slag 

'  The  slag  is  run  off  at  irregular  inter- 
vals, in  a  manner  similar  to  the  iron,  but 
through  an  opening  above  the  iron  line. 
This  avoids  any  possible  waste  of  iron. 
Channels  are  built  in  the  sand  to  lead  the 
slag  from  the  furnaces  to  either  a  gran- 
ulating pit  or  to  the  ladles.  In  the 
former  case  it  falls  into  a  large  pit  or 
well  containing  water.     The  hot,  liquid 


slag,  coming  in  contact  with  the  water, 
solidifies  in  the  form  of  shot  or  sand. 
This  is  continually  being  lifted  out  by 
large  electric  scoops  and  loaded  into  cars. 
In  this  form  it  is  utilized  either  for  ce- 
ment or  ballast.  If  ladles  are  used,  the 
molten  slag  is  allowed  to  flow  into  several 
specially  built  ladies,  which,  when  filled, 
are  carried  away  and  dumped  into  ra- 
vines and  hollows. 

There  are  many  grades  of  iron,  dif- 
ferent only  as  to  their  chemical  composi- 
tion. The  most  common  of  these  are : 
Foundry,  gray  forge,  mottled,  white, 
standard  Bessemer,  basic,  and  malleable 
Bessemer.  The  foundry  irons  are  sub- 
divided into  Nos.  I,  2,  and  3,  according 
to  the  percentage  of  silicon. 


Analysis  of  Pig  Irons 


The  following  table  gives  a  rough 
Grade  Silicon 

No.  1  Foundry 2. 50^  to  3. 00^ 

No.  2  Foundry 2. 00^  to  2. 50^ 

No.  3  Foundry 1. 75^  to  2. 25^ 

Gray  Forge 1.25^  to  1.75?^ 

MoUled about      1.00^ 

White about      1.00^ 

Standard  Bessemer. . .  l.OOf^  to  2.00^ 

Basic 1.00^  and  under 

Malleable  Bessemer. .  1.25^  and  under 


analysis  of  the  several  grades  of  pig  iron : 

SuLPHtiR  Phosphorus  Manganese 

m%  and  under  .40^    to    .80$^  .m%    to  .60^ 

.04^  and  under  .40^    to    .m%  .30^    to  .60^ 

.05^  and  under  .40^    to    .80$^  .30^    to  .60^ 

.07^  and  under  AWc    to    .90^  variable 

.  105^  and  under  variable  variable 

.15;^  and  under  variable  

.05^  and  under  AQfo    to    .2<d%  

.05^  and  under  .50^    to  1.00%'  

.05^  and  under  .  \b%    and  under  


Anti-Auto  Riots  of  1830 

When  Pioneer  Automobilists  -were  Stoned  and  Mobbed,  and  their  Motors 
Driven  from  the  Roads 


By  MALCOLM  McDOWELL 
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AUTOMOBILISTS,  who  have 
been  fined  for  fast  rinming, 
stoned  by  irate  farmers,  pestered 
by  officious  constables,  and  lam- 
pooned by  newspapers,  may  take  comfort 
in  the  knowledge  that  their  originals, 
some  seventy-five  years  ago,  passed 
through  the  same  experiences — only  more 
of  them.  The  first  quarter  of  the  last  cent- 
ury developed  an  automobile  craze  fully 
as  virulent  as  the  fad  of  to-day.  In  the 
1820's  and  1830's,  steam  wagons  to  run 
on  common  roads,  turnpikes,  and  toll 
roads,  became  so  popular  with  the  higher 
classes  in  England  that  the  directors  of 
stage  coach  companies  and  breeders  of 
horses  took  alarm.  They  used  their  in- 
fluence to  slip  a  number  of  little  bills 
through  parliament,  permitting  toll  roads 
to  levy  tolls  designed  to  be  prohibitive 
on  steam  carriages  and  wagons.  The 
steamers  were  compelled  to  pay  five  and 
ten  times  as  much  toll  as  was  charged 
the  largest  six-horse  stage  coach. 

Horses  Drop  Dead  From  Fright 

The  stage  coach  companies  all  over 
England  and  Scotland  united  to  drive  the 
steam  automobile  ofif  the  earth.  They 
spread  reports  that  horses  dropped  dead 
from  fright  when  tliey  met  the  steamers  ; 
that  the  boilers  of  automobiles  frequently 
exploded  with  frightfully  disastrous  re- 
sults ;  that  the  wheels  of  the  heavy  au- 
tomobiles tore  up  the  roads  ;  and  that  the 
speed  of  steam  carriages  was  so  great 
that  there  was  no  safety  for  anyone 
traveling  the  same  road. 

Those  original  chauiTcurs  were  ar- 
rested on  the  slightest  provocation,  fined, 
and  imprisoned.  Large  piles  of  stone 
and  huge  heaps  of  gravel  were  placed  on 
roads  to  make  the  automobiles  "bump 
the  bumps,"  and  farmers'  boys  were  hired 
to  hide  behind  hedges  and  stone  the  pass- 
ing pioneers  of  the  horseless  carriage. 


Some  of  those  early  automobiles — they 
all  were  "steamers" — carried  an  amaz- 
ingly high  boiler  pressure.  The  ordinary 
steam  pressure  was  75  to  150  pounds  to 
the  square  inch  ;  but  some  of  the  crack 
automobiles,  driven  by  their  titled  own- 
ers, carried  boiler  pressures  running  as 
high  as  300  to  400  pounds.  The  chauf- 
feur of  to-day,  who  does  his  seventy  and 
eighty  miles  an  hour,  is  called  reckless ; 
but  what  would  you  call  the  man  who, 
with  the  crude,  experimental  machine  of 
seventy-five  years  ago,  forced  his  boiler 
to  carry  300  pounds  pressure  in  order  to 
reach  the  unprecedented  speed  of  20 
miles  an  hour  ? — And  there  were  no 
pneumatic  tires  in  those  days  either. 

Straddled  a  Steam  Kettle 

Those  pioneer  automobilists  built  their 
own  machines.  They  had  none  to  show 
them  the  "why"  and  the  "how."  Yet 
they  straddled  a  steam  kettle  suspended 
from  a  springless  frame,  this  kettle 
straining,  throbbing,  and  vibrating  with 
a  pressure  never  before  dreamed  of ;  and 
they  drove  this  crude  machine  with  the 
roughest  kind  of  steering  gear,  controll- 
ing the  direction  of  iron-tired  wheels 
over  rough  country  roads,  solving  prob- 
lems at  the  rate  of  twenty  miles  an  hour. 
Taking  everything  into  consideration, 
that  is  faster  than  the  highest  speed 
attained  to-day  by  the  up-to-the-minute 
racing  cars. 

When  Motorists  Took  Long  Chances 

In  the  year  183 1  the  English  parlia- 
ment named  a  "select  committee  on  steam 
carriages"  to  investigate  the  claims  of 
the  original  automobilists  that  excessive 
tolls  were  levied  against  vehicles  pro- 
pelled by  steam.  The  makers  and  owners 
of  steam  carriages  rallied,  and  put  up 
such  a  strong  fight  that  the  committee 
made  a  favorable  report ;  but  the  toll  road 
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AUTO  BUILT  BY  BURSTALL  &  HILL,  1824. 


owners,  Stage  coach  companies,  and  farm- 
ers had  the  most  influence,  and  none  of 
tlie  prohibitive  tolls  were  removed.  The 
evidence  presented  to  this  committee 
sliowed  that  when  the  automobilist  of 
those  days  took  his  steam  carriage  for  a 
day's  run  he  also  took  large  chances.  One 
of  the  carriages  ran  into  a  farmer's 
wagon ;  and  the  angry  agriculturist 
roused  the  country,  mobbed  the  engineer, 
broke  his  machine,  and  compelled  him  to 
lay  up  for  three  days  making  repairs. 

Stones  for  Auto  Drivers 

All  over  England  the  drivers,  hostlers, 
post  boys,  and  guards  employed  by  the 


Walter  Hancock 


Auto-Car,  1827,  with  Oscillati 
Cylinders. 


big  Stage  coach  companies  were  banded 
together  in  an  offensive  alliance  to  do 
everything  possible    to    prevent    the    de- 


velopment of  steam  motors.  The  fa- 
vorite weapons  of  these  gentlefolk  were 
stones — large,  round  missiles,  which  were 
showered  from  behind  the  safe  security 
of  hedges  upon  the  heads  of  the  daring 
steam  carriage  operators. 

Mr.  Gurney,  an  eminent  engineer,  who 
built  a  steam  carriage  in  1827,  was  mak- 
ing a  trip  in  his  machine  from  London 
to  Bath.  At  Alelksham  the  stage  coach 
people  started  a  riot.  Mr.  Gurney  was 
injured ;  and  his  machine  was  so  badly 
damaged  that,  as  he  expressed  it  in  his 
testimony,  he  "limped  into  Bath  two 
days  later." 

All  Autos  Forbidden 

Another  engineer,  a  short  time  after, 
ran  over  a  man  with  his  machine  ;  and  the 
Court  of  Sessions  promptly  took  his  ma- 
chine from  him  and  entered  a  solemn 
order  prohibiting  the  operation  of  any 
more  such  dangerous  contrivances  in  that 
district,  under  severe  penalties. 

The  automobile  seems  to  have  been 
born,  in  the  form  of  an  idea,  in  the  year 
1759'  when  a  Glasgow  student  threw 
out  the  suggestion  that  the  steam  engine 
— then  a  very  crude,  low-pressure  affair 
— might  be  applied  to  the  moving  of 
wheeled  vehicles.  This  student  after- 
wards achieved  fame  as  Dr.  Robinson, 
Professor  of  Natural  Philosophy  in  the 
University  of  Edinburgh.  Ten  years 
later,  Nicholas  Joseph  Cugnot,  a  French 


ANTI-AUTO   RIOTS  OF   1830 


427 


engineer  built  the  first  automobile.  The 
machine  was  a  three- wheeled  affair ;  and 
its  course  was  quickly  run,  for  on  its 
second  or  third  trip  it  turned  a  corner 
too  fast  and  toppled  over  with  a  crash. 
The  city  officials  of  Paris  refused  to  per- 
mit Cu'g-not  to  repair  his  machine.  To 
keep  it  from  harming  anyone,  they  locked 
it  up  in  a  church,  and  there  it  stayed  for 
some  years. 

First  of  All  Autos  is  Made 

Cugnot's  steam  carriage,  carrying  four 
persons,  made  but  two  and  a-quarter 
miles  an  hour ;  and  its  boiler  was  so  small 
that  after  running  ten  or  twelve  minutes 


Julius  Griffiths  of  Brompton,  Middlesex, 
England,  in  1821,  and  was  built  for  him 
by  the  celebrated  Joseph  Bramah  (the 
"Patent  Brahmin"  of  Sam  Weller  in 
Pickwick   Papers). 

Bump  the  Bumps  in  England 

Sir  Charles  Dance  was  one  of  the  most 
enthusiastic  of  the  original  English  au- 
tomobilists.  He  had  a  steam  carriage 
built,  which  he  ran  between  Gloucester 
and  Cheltenham  four  times  a  day  reg- 
ularly for  four  months  in  1831,  during 
which  time  it  carried  nearly  3,000  people 
and  traveled  3,564  miles.  These  trips 
were  frequently  interrupted  by  accidents 


\   g" 


AUTOMOBILE  OF  THE  MARQUIS  OF  STAFFORD.  1859. 
Weight,  2,134  pounds;  speed,  16  miles  an  hour. 


the  steam  gave  out,  and  everyone  had  to 
climb  down  and  wait  until  more  steam 
was  made.  But  this  crude  device,  the 
first  self-propelled  vehicle  ever  made, 
demonstrated  the  fact  that  the  student 
Robinson's  suggestion  could  be  put  into 
practice.  Several  abortive  attempts  to 
apply  steam  wagons  to  use  on  common 
roads  followed  Cugnot's  experiment ;  but 
it  remained  for  TrcAithick  and  Vivian, 
the  Welsh  engineers,  to  build  a  high-pres- 
sure locomotive  and  actually  run  it  on 
rails  and  thus  gain  the  fame  which  right- 
fully named  them  as  the  fathers  of  the 
modern  locomotive.    This  was  in  1804. 

The  first  steam  coach  ever  constructed 
expressly  for  the  conveyance  of  passen- 
gers on  common  roads,  was  invented  by 


to  Sir  Charles  and  his  machine,  caused 
by  piles  of  stones  which  were  purposely 
laid  across  the  road.  For  a  while  Sir 
Charles  fought  prejudice  and  persecu- 
tion ;  but,  when  parliament  passed  a 
bunch  of  anti-automobile  bills,  the  titled 
automobilist  gave  up  in  disgust,  after 
having  made  315  successful  runs  with 
his  machine. 

In  that  same  year  a  steam  carriage 
was  made  by  Ogle  and  Summers,  which 
got  up  a  speed  of  35  miles  an  hour.  This 
machine  used  a  boiler  pressure  of  250 
pounds  to  the  square  inch,  and  ran  over 
800  miles  without  a  single  accident.  Ac- 
cording to  a  list  published  in  1834,  of 
which  the  following  is  a  copy,  there  were 
built  or  building  in  London  and  vicinity, 
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in  December  of  1833,  tlic  followiiii;  steam 
carriages  and  drags: 

Auto  Output  of  1833 

Name.  No.  Description. 

Hancock 1   Infant — his  own  ;  built ;  experi- 
mental one. 

2  Era— for  a  company,  built. 

3  Enterprise  — for    a    company; 

built. 

4  Autopsy — his  own- built. 

"        .5  A  new  one— building' his  own. 

Gurney,  Stone.  Gibbs,  I    j  ^  drag— built   and   altered   by 

and  Maudsley \  the    said    engineers   for    Sir 

Charles  Dance,  Kt. 

Ogle 1  A  carriage— his  own:  built;  ex- 
perimental one. 

Squire 1  A  carriage-himself  and  others; 

experimental  one. 

Fraser 1  A  carriage— himself  and  others 

building;   experimental   one. 

Gibbs  and  Applegath..      1  A   drag  — themselves;    experi- 
mental one;  built. 

Gatfiel.l  and  Bower....      1  A   drag  —  themselves;    experi- 
mental one ;  building. 

Andrew  Smith 1  A  drag  (for  Mr.  King)— experi- 
mental one;  building. 

Palmer 1  A  drag— his  own ;  experimental 

one;  built. 

Redmund 1  A  carriage— experimental  one  ; 

building. 

Joseph  Maiiton 1   -A   carriage  — his  own;    experi- 
mental one ;  building. 

Phillips  &   Co 1  A  carriage— their  own;  experi- 
mental one ;  building. 

Silk 1  A   carriage- his    own;    experi- 
mental one ;  building. 

Smith  iV   Co 1  A  carriage— for  company;   ex- 
perimental one;  building. 

Mile   End    (name   not  /.        A  carriage— for   company;    ex- 
known  I I  perimental  one  ;  building. 

Touring  Cars  of  1860 

This  first  automobile  craze  raged  up 
to  1840 ;  then  the  development  of  rail- 
roads and  the  opposition  of  stage  coach 
and  toll  road  companies  killed  the  fever ; 
but  as  lote  as  i860,  enthusiastic  advocates 
of   steam   propulsion   on   turnpikes   and 


common  roads  were  touring  England  in 
steamers.  In  1859  the  Marquis  of  Staf- 
ford, assisted  by  some  practical  engineers, 
started  a  small  steam  coach  on  the  turn- 
pike roads  in  the  north  of  England.  The 
following  account  of  the  enterprise,  pub- 
lished in  the  London  Times  of  February 
nth,  1859,  gives  some  idea  of  the  ma- 
chine : 

"The  A'larquis  of  Stafford  is  in  possession  of 
a  new  kind  of  steam  engine  for  running  on  the 
road.  It  weighs  little  more  than  a  ton,  and  is 
capable  of  traveling  at  from  fourteen  to  sixteen 
miles  per  hour.  It  runs  upon  three  wheels, 
and  is  guided  by  a  handle  in  front,  similar  to 
a  velocipede.  The  scheme  appears  to  be  a 
novel  one  in  this  district,  and  will  no  doubt 
be  the  means  of  opening  a  field  for  further  in- 
ventions of  the  kind." 

Ran  Nine  Miles  an  Hour 

The  Engineer  (of  London),  in  notic- 
ing the  doings  of  this  little  engine,  said : 

"On  Monday  last  (Alarch  7,  1859),  Lord 
Stafford  and  party  made  another  trip  with 
the  little  engine  from  Buckingham  to  Wolver- 
ton.  His  Lordship  drove  and  steered;  and 
although  the  roads  from  constant  rain  were 
very  heavy,  they  were  not  more  than  an  hour 
in  running  the  nine  miles  to  Old  Wolverton. 
This  is  now  the  third  trip  the  engine  has 
made  from  Buckingham  to  Wolverton  and 
back,  twenty  miles,  beside  other  runs.  His 
Lordship  has  repeatedly  said  that  it  is  guided 
with  the  greatest  ease  and  precision ;  in  fact, 
Lord  Sefton,  who  had  not  traveled  with  it 
before,  drove  it  several  miles. 

"It  runs  easy,  being  mounted  on  springs, 
and  quiet,  excepting  the  roar  of  steam  from 
the  blast  pipe  ;  and,  as  this  can  be  shut  off  at 
will,  but  little  difficulty  has  yet  been  experi- 
enced  in   meeting   horses. 

"It  weighs  2,134  lbs.  light,  and  3,360  lbs. 
when  fully  loaded  ;  and  consumes  six  to  seven 
pounds  of  coal   per  mile,  and  evaporates  one 


FIRST  AUTO-COACH  EVER  BUILT  FOR  PASSENGER  SERVICE. 
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gallon  per  minute.  It  was  designed  by  the 
maker  to  run  at  ten  miles  an  hour ;  one  mile 
in  five  minutes  has  been  attained,  at  which  it 
is  perfectly  steady,  the  center  of  gravity  not 
being  more  than  two  feet  from  the  ground." 


through  them  all  without  any  inconvenience 
to  the  general  traffic  or  alarm  to  the  horses. 
So  perfectly  was  it  under  control,  that  it  was 
stopped  more  quickly  than  an  ordinary  car- 
riage and  horses  could  draw   up,   which   was 


STEAM  CARRIAGE  OF  EARL  OF  CAITHNESS, 
Speed,  ]8  miles  an  hour. 


Was  a  Great  Hill-Climber 

Altlioiij:^h  it  had  no  sporting  supple- 
ment, the  Times  had  an  eye  out  for  good 
news,  for,  in  its  issue  of  August  ist,  i860, 
it  copied  the  following  report  of  an  au- 
tomobile run  from  the  Banff  Journal: 

"The  Earl  and  Countess  of  Caithness,  and 
Mr.  Ross,  started  from  Inverness  in  his  steam 
carriage.  Owing  to  its  being  market  day,  the 
road  was  filled  with  horses  and  conveyances 
of    all    kinds;   but    the    steam    carriage    passed 


done  as  often  as  there  seemed  any  danger  of 
horses  being  frightened.  The  run  to  Beauley, 
fourteen  miles,  was  done  in  one  hour  and 
twenty  minutes,  including  fifteen  minutes  for 
water,  and  numerous  other  stoppages.  When 
there  was  a  good  length  of  straight  road,  eight- 
een miles  an  hour  was  done  with  great  ease. 
The  carriage  went  up  hills,-  and  down  steep 
declivities,  in  the  most  satisfactory  manner; 
and  they  reached  Clashmore  successfully 
the  same  day,  after  a  run  of  near  seventy 
miles.  The  carriage  is  being  run  over  the 
steepest  roads  in  Scotland,  and  is  proceeding 
to  Barrogill  Castle,  a  distance  of  eighty  miles." 
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SEALING  VESSELS  WORKING  THROUGH  THE  ICE. 


On  the  Floes  ^vith  a  Hair  Sealer 

Strange  Life  of  5,000  Hardy  Men  Whose  Harvest  Field  is  the  Icy  Coasts 

of  Labrador 


fay  NEWTON  KIRKPATRICK 


NEVER  shall  a  man  who  has  once 
watched  the  slaughter  of  a  fur 
seal  herd  forget  the  grisly  sight. 
From  the  deck  of  the  blunt-nosed 
sealing  steamer  you  can  count  thousands 
upon  thousands  of  seal  families  stretched 
out  on  the  glistening  ice  floes,  the  dark, 
mottled  bodies  of  the  adults  standing  out 
in  high  relief  against  the  blue-whiteness 
of  their  floating  homes,  while  the  snow- 
white  fur  of  the  baby  seals  blends  almost 
imperceptibly  into  the  background.  Out 
from  the  ship,  hurrying  over  the  ice,  rush 
nearly  200  men  of  the  crew,  each  armed 
with  an  iron-tipped  club.  From  near  and 
far  go  up  the  agonized  cries  of  the  ter- 
rified seals.  Flopping  along  over  the  ice 
the  adults  rush  frantically  for  the  water, 
doing  their  best  to  hurry  their  young 
with  them. 

In  most  cases  their  way  of  escape  is 


cut  off  by  the  sealers.  With  a  blow  of 
the  iron-bound  club,  the  skull  of  the  seal- 
pup  is  crushed,  its  blood  staining  the 
whiteness  of  the  floe,  while  its  parents 
are  allowed  to  get  away  in  safety. 

In  a  single  day  the  crew  of  one  sealer 
has  killed  13,000  seals;  and  one  season 
the  sealer  Neptune  brought  in  a  single 
ship-load  which  contained  the  bodies  of 
41.993  seals  and  was  valued  at  $115,000. 

But  the  hair  sealer  of  the  Labrador 
coast  is  more  than  a  mere  cruel  butcher 
of  defenseless  baby  seals.  No  men,  any- 
where, endure  greater  hardships,  take 
greater  risks,  or  display  greater  courage 
and  resourcefulness  than  they. 

Perils  of  the  Sealer's  Life 

A  hair  sealer,  caught  by  a  fog  or  a 
blizzard  on  the  floes,  eight  or  ten  miles 
from  his  ship,  thinks  little  enough  of  a 


SEALERS  RETURNING  TO  STE.\MER  THROUGH  A  FOG. 
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walk  of  fifty  or  a  hundred  miles  l)ack 
to  land  over'the  half-floating  ice.  Often 
he  does  not  win  to  safety.  In  1898  the 
crew  of  the  scaler  Greenland,  out  of  St. 
John's,  Newfoundland — 180  men  in 
all — were  afar  on  the  floes  when  a  howl- 
ing hlizzard  swept  their  shi])  out  to  sea 
and  left  them  on  the  naked  ice.  When 
the  Greenland  was  able  to  beat  its  way 
back,   two  davs  and  nights  later,  47  of 


dor.  Here  every  spring  is  prosecuted  a 
seal  fishery  which,  in  the  magnitude  of 
its  catch  and  value,  far  exceeds  that  of 
Bering  Sea  itself;  for,  during  the  eight 
weeks  in  which  it  lasts  each  year,  some 
250,000  seals  are  killed,  which  fetch$500,- 
000,  and  there  is  no  apparent  diminution 
of  the  herds,  despite  centuries  of  this 
slaughter. 

The   Pacific  seal   is   renowned   for  his 


A  GROUP  OF  NEWFOUNDLAND  SEALMEN. 


them  were  frozen  to  death,  and  63  others 
badly  injured  by  the  frost. 

Fur  Seal  Not  So  Important 

Because  the  fur  seal  of  Bering  Sea 
has  been  a  grave  international  issue  the 
})ast  twenty  years,  and  the  subject  of  such 
reckless  killing  that  he  is  now  depleted 
almost  to  extinction,  comparatively  few 
are  aware  of  the  importance  of  his  con- 
gener, the  hair  seal  or  ice-riding  pinniped 
of  the  North  Atlantic,  whose  habitat  is 
the  coast  of  Newfoundland  and  Labra- 


fur,  which  is  converted  into  one  of  the 
most  fashionable  of  ladies'  garments. 
His  haunt  is  the  rocky  shores  of  the 
Pribilof  Islands,  and  here  the  young  are 
born,  the  families  taking  to  the  water 
when  the  "pups"  are  grown  sufficiently 
to  swim  long  distances.  They  are  stalked 
on  the  beaches  by  the  hunters,  and  also 
pursued  when  swimming,  being  speared 
or  shot,  this  being  the  "pelagic"  sealing 
which  has  provoked  such  friction  be- 
tween the  nations  interested  in  the 
preservation  of  the  herds.    A  perfect  skin 
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is  valued  at  $io  to  $12,  and  the  industry 
is   prosecuted    by    schooners     from    the 
United 
Russia. 


States,     Canada,     Japan,     and 


Value  for  Skin  and  Fat 

The  Atlantic  seal  is  covered  with  hair, 
and  is  valued  chiefly  for  his  skin  and  fat, 
the  former  being  converted  into  leather 
and  the  latter  into  oil.  The  females  bring- 
forth  their  young  on  the  ice  floes  which 
everv  winter  skirt  the  dreary  Labrador 


The  earliest  settlers  of  Newfoundland 
captured  the  seals  in  nets  fixed  along  the 
coast,  and  converted  the  skins  to  varied 
uses.  Later,  men  went  off  from  the  shore 
across  the  floes  and  hunted  them  there, 
and  subsec|uently  large  fishing  boats  were 
used  to  chase  the  creatures  among  the 
open  ice.  In  time  stouter  crafts  were 
employed  for  this  purpose,  until  about 
one  hundred  years  ago  a  fleet  of  some 
scores  of  vessels  was  fitted  out  every 
spring  for  the  seal    hunt,    this    armada 


A  SEAL  ON  A  PAN  OF  ICE. 


seaboard,  and  the  seal-ships  seek  for 
them  there  and  kill  them  by  thousands 
until  the  floes  break  up,  when  they  hunt 
them  in  boats  with  rifles,  as  in  the  Pacific. 
The  Scotch,  Canadians,  and  New  Eng- 
landers  ventured  into  this  fishery  at  va- 
rious times,  but  each  abandoned  it  in 
turn,  none  but  Newfoundlanders  ap- 
pearing to  possess  the  hardiness  and  dar- 
ing essential  to  successfully  traversing 
the  unstable  floes,  whereon  this  unique 
industry  is  prosecuted,  so  that  now  it  is 
a  monopoly  of  the  Terranovans,  as  it  has 
virtuallv  been  for  generations. 


reaching  its  zenith  in  1860,  when  it  num- 
bered 600  sail. 

Steam  Sealers  Come  In 

Then,  however,  steam  was  introduced 
into  the  business,  powerful  wooden  ships 
were  built  and  engined,  and  their  su- 
perior strength  and  propulsive  force 
sounded  the  knell  of  the  old-time  "wind- 
jammers," so  that  to-day  there  is  not  a 
vestige  remaining  of  that  once  splendid 
aggregation  of  sailing  craft.  The  mod- 
ern sealing  industry  is  carried  on  by 
about  25  of  these  specially-built  steamers. 
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constructed  of  oak  and  sheathed  with 
ironwood,  to  withstand  the  rasping  of 
the  jagged  ice-masses  throvigh  wliich 
they  cruise,  their  bows  several  feet  thick 
with  sohd  timber  and  shod  with  steel 
bands  that  they  may  be  hurled  at  the 
crystal  barriers  and  batter  their  way 
through  like  a  warship's  ram.  Their 
holds  are  traversed  by  beams  and  planks 
which  will  enable  their  sides  to  better  re- 
sist a  crushing  arctic  nip. 

Used  on  Arctic  Voyages 

So  staunch  are  these  vessels  that  they 
are  in  general  demand  for  Polar  expedi- 
tions. Greely  went  north  in  one — the 
Proteits,  and  was  rescued  by  two  others 
— the  Bear  and  Thetis,  both  of  which 
are  now  American  revenue  cruisers  on 
the  Alaskan  coast.  Peary  has  had  New- 
foundland sealers  for  all  his  expeditions 
but  the  present  one,  and  even  now  is 
using  the  Erikasa,  supply  ship.  The  Can- 
adian Government  chartered  the  Neptune 
to  explore  Hudson  Bay  and  winter  there. 
The  British  Admiralty  purchased  the 
Terra  Nova  to  relieve  the  Antarctic  ex- 
pedition in  i\\Q.Discovery ;  and  on  reselling 
her  in  February  last  she  was  bought  to 
convey  a  relief  expedition  to  Franz  Josef 
Land  to  seek  for  the  Fiola-Ziegler  party, 
which  had  been  two  years  there  and  un- 
reported, on  a  Pole-seeking  venture. 

Seal's  Life  History  Uncertain 

While  many  details  of  the  natural  his- 
tory of  the  hair  seal  are  at  best  merely 
conjectural,  the  story  of  his  birth,  habits, 
and  migrations  is  among  the  most  fas- 
cinating in  zoological  records.  The  seal, 
like  the  whale  and  the  walrus,  formerly 
abounded  in  the  shoal  waters  near  the 
Grand  Banks ;  but  now  he  has  been 
forced  farther  north,  though  he  has  de- 
fied the  attempts  to  exterminate  him 
which  have  been  well-nigh  successful  in 
the  case  of  his  larger  kindred.  It  is  sup- 
posed that  during  the  summer  he  fre- 
quents the  Greenland  ocean,  feeding  on 
the  fish  life  there  ;  and  that  as  that  area 
becomes  ice-clad  he  moves  south.  Early 
in  February  he  leaves  the  open  water  and 
mounts  the  ice  floes  of  Labrador,  where 
the  females  deposit  their  young,  which 
at  the  time  of  birth  are  covered  with 
creamy  fur,  pallid  as  the  snow-clad  waste 
on  which  they  lie.     Thev  are  known  to 


the  seal-men  as  "whitecoats,"  and  are 
the  chief  prize  of  the  hunt,  their  fat  yield- 
ing the  finest  oil  and  their  skins  the 
softest  leather. 

Instinct  of  the  Seal  Mother 

The  instinct  of  the  seal  is  something 
marvelous.  They  select  the  same  area 
every  year  to  whelp  in,  and  the  "whelp- 
ing ice"  can  be  easily  detected  by  ex- 
perienced sealmen.  The  herds  are  of  two 
species — "harps"  and  "hoods  ;"  and  the 
latter,  which  are  larger,  fierce,  and  soli- 
tary, and  obtain  their  name  from  a  cowl- 
like appendage  behind  their  necks,  are 
invariably  found  out  further  from  land 
than  the  more  peaceful  and  gregarious 
"harps,"  whose  appellation  is  due  to  a 
lyre-shaped  mark  on  the  back.  The 
mother  seal,  when  she  goes  off  at  day- 
light to  seek  food  in  the  waters  below 
the  icefields,  will  inevitably  find  her  own 
ofifspring  when  she  returns  at  sundown, 
and  when  sealmen  have  changed  about 
some  "whitecoats"  to  puzzle  the  creat- 
ures, the  maternal  instinct  has  sufficed  to 
expose  the  fraud  and  send  each  mother 
to  her  own  ofifspring. 

Rapid  Gro-wth  of  Young 

The  young  seals  grow  with  amazing 
rapidity  ;  at  birth  they  weigh  about  five 
pounds,  but  within  a  month  increase  to 
about  fifty,  at  which  weight  they  are  fit 
to  kill,  their  coat  of  fat  being  three  to 
four  inches  thick,  though  their  only  sub- 
stance is  their  mother's  milk  during  all 
that  period.  They  are  in  their  prime  about 
the  middle  of  March,  and  when  that 
month  opens  the  sealmen  gather  at  St. 
John's  to  join  their  ships,  about  5,000 
men  making  up  the  crews.  They  sail  on 
March  loth;  and  so  eager  are  the  fisher- 
folk  to  engage  in  the  venture,  that  they 
will  walk  fifty  or  sixty  miles,  through 
snowdrifts  and  biting  frosts,  with  kits  on 
their  backs,  to  secure  "a  berth  to  the 
ice,"  as  the  local  parlance  puts  it.  The 
tonnage  of  the  ships  averages  500, and  the 
crews  200  men  each,  these  being  crowxled 
into  the  forecastle  beneath  the  bows.  The 
holds  are  filled  with  coal,  which  is  thrown 
overboard  if  she  gets  among  the  main 
herds  and  has  a  chance  to  fill  up  (coal 
being  worth  but  $4  a  ton  and  seal  $80 ) , 
but  is  consumed  in  cruising  through  the 
floes  for  scattered  batches  of  the  pnuii- 
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l)C(ls  if  she  is  unlucky  at  the  outset.  An 
ample  stock  of  food  is  also  put  on  board, 
for  occasionally  a  ship  is  "jammed"  in 


Skaimi  n   Killing  their  Pkf.v  from  Boats. 

some  remote  bay  by  the  ice  and  held  fast 
till  June,  so  that  this  contingency  must 
be  allowed  for.  Three  years  ago  such  a 
case  occurred,  and  part  of  the  crew  left 
the  vessel  and  walked  350  miles  through 
the  interior  to  their  homes. 

Main  Herd  off  Belle  Isle  Strait 

The  main  herd  of  seals  is  usually 
found  off  Belle  Isle  Strait,  tw^o  or  three 
days  after  leaving  port,  and  the  spectacle 
is  a  most  extraordinary  one.  The  hunters 
scatter  in  every  direction,  killing  the 
young  seals  as  they  go.  A  hair  sealer 
will  often  travel  eight  or  ten  miles  from 
his  ship,  and  as  the  men  are  divided  into 
squads,  or  watches,  each  under  a  master, 
they  will  in  such  cases  not  attempt  to 
drag  their  prizes  back  to  her,  but  will 
heap  them  on  a  convenieut  "pan"  or  flat 
section  of  ice,  surmounting  the  pile  with 
one  of  the  ship's  flags,  so  that  she  may 
pick  them  up  as  she  steams  slowly  along 
in  the  wake  of  her  men. 

Sometimes  a  herd  will  show  a  total 
of  100,000  seals  within  the  range  of  a 
field  glass  from  the  crow's  nest  at  a 
sealer's  masthead,  and  several  steamers 
will  load  from  it  in  eight  or  ten  days. 
When  young  seals  are  scarce,  the- 
old  ones  are  hunted ;  and  when 
neither  is  to  be  had  honestly,  the 
luckless  ships  are  apt  to  loot  the 
"  pans "  of  their  more  fortunate  con- 
sorts after  nightfall,  this  theft  of  panned 
seals  being  a  most  prolific  source  of  vex- 
atious litigation  every  season.  Perjury 
in  sealing  cases  is  a  besetting  sin  with 
otherwise  God-fearing  people,    and    the 


l)revailing  view  of  the  matter  is  epito- 
mized in  the  declaration  of  a  winning 
skipper  to  his  crew  :  "Men !  I'm  proud 
of  ye.    Ye  swore  nobly !" 

This  seal-hunt  is,  however,  no  easy 
task.  Added  to  the  perils  which  every 
scalman  must  face — the  loss  of  his  ship, 
if  not  his  life,  by  her  wreck  or  stranding 
on  a  rugged  shore ;  her  destruction  by 
tempest  or  collision,  or  her  disablement 
by  mishap  to  the  machinery,  the  sealman 
has  to  guard  against  her  being  crushed 
l)y  berg,  floe,  or  pack  ice,  and  against 
perishing  himself  as  he  traverses  the 
floe  far  from  her  sheltering  hold  or 
works  his  boat  through  lanes  of  water, 
when  a  blinding  blizzard  assails  him  and 
no  human  agency  can  accomplish  aught 
for  his  relief. 

The  sealmen  are  always  abroad  on  the 
floes,  when  the  weather  admits,  from 
sunrise  till  eventide,- and,  being  usually 
miles  distant  from  their  ship,  cannot  get 
back  if  a  storm  arises.  The  hunting,  kill- 
ing, hauling,  and  panning  of  seals  is  most 
exhausting,  for  in  the  very  nature  of 
things  the  crews  must  remain  the  whole 
day  without  warm  food  of  any  kind,  stay- 
ing their  hunger  with  sea  biscuit,  of 
which  they  carry  a  small  quantity,  wdiile 
some  will  dine  ofif  a  seal's  heart,  eaten 
raw  and  esteemed  a  great  delicacv. 


Strip  Naked  on  the  Ice  Floes 

When  besieged  by  storms,  belated  by 
fogs,  or  benumbed  by  frosts,  their  splen- 
did physique  stands  them  in  good  stead, 
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for  tlicy  can  endure  hardships  under 
wliich  ahnost  any  other  men  would  suc- 
cumb ;  but  they  must  labor  without  ceas- 
ing or  become  chilled  and  helpless,  as 
they  have  to  go  lightly  clad  so  that  they 
may  not  be  cumbered  in  their  progress 
over  the  floes.  When  they  fall  through 
the  ice  and  are  immersed,  they  strip 
naked  on  the  ice  and  wring  the  water 
from  their  dripping  garments,  donning 
these  again  then  and  trusting  to  the  nat- 
ural heat  of  the  body  to  complete  the 
process.  When  a  blizzard  besets  them 
they  contrive  shelters  of  blocks  of  ice 
where  possible,  or  cover  themselves,  if 
they  can,  with  freshly  killed  seals,  the 
inherent  warmth  of  which  helps  to  prcT 
serve  their  extremities  against  the  deadly 
frostbite. 

Frozen  to  Death  on  the  Ice 

In  1894  twenty-nine  sealers  perished 
adrift  on  ice  floes,  and  in  1903  some 
twenty-six  met  a  like  fate.  When  search- 
ers go  out  it  is  only  to  find  the  frozen 
corpses,  and  the  half-masted  flag  at  a 
sealer's  stern  and  the  ice-banked  cofiins 
in  her  waist,  tell  the  all-too-familiar  story 
anew  to  the  island  fisherfolk. 

In  the  final  stages  of  loading  a  sealer, 
the  men's  quarters  are  appropriated  and 
the  precious  cargo  stowed  therein  ;  and, 
during  this  period  and  the  voyage  home- 
ward, the  men  have  to  live  on  the  decks, 
sleeping  and  eating  wherever  they  can. 
And  as  the  waist  is  also  piled  high  to  the 
bulwarks  with  the  pelts,  boards  being 
laid  thereon,  the  condition  of  the  men. 
from  oil,  coal,  and  grime,  can  be  better 
imagined  than  described. 

Olive  Oil  Made  from  Seal  Fat 

The  south  side  of  the  harbor  of  St. 
John's  is  occupied  solely  by  the  "seal- 
eries," large  warehouses  fitted  up  ex- 
pressly for  refining  the  oil  and  cleaning 
the  skins.  The  sealers  land  their  cargoes 
here,  and  expert  skinners  then  separate 


the  fat  from  the  hides.  The  former  is 
steamed  into  oil,  purified  and  refined,  and 
shipped  to  Europe  and  the  States,  where 
it  is  used  as  a  substitute  for  medicinal 
cod-liver  oil  and  for  olive  oil,  as  a  con- 
stituent in  high-class  soaps,  and  as  an 
illuminant  in  lighthouses,  for  which  lat- 
ter purpose  it  is  the  best  known  sub- 
stance. The  skins  are  cleaned  of  the  ad- 
hering fat,  grime,  and  hair,  pickled,  and 
then  shipped  to  Dundee  and  New  York, 
where  they  are  tanned  and  converted  into 
"kid"  and  "patent"  leather  for  boots  and 
like  articles,  while  the  past  few  years  they 
have  come  into  great  demand  for  the 
making  of  bicycle  saddles  and  kit-bags. 
The  refuse  is  converted  into  guano,  and 
the  profits  of  the  business  are  indicated 
by  the  fact  that  for  ten  months  of  the 
year  the  "sealeries"  are  idle  and  the  ships 
also  lying  up,  except  when  they  are  char- 
tered for  atctic  voyages. 

Safeguarded  by  Legislation 

The  industr_\-  is  safeguarded  by  re- 
strictive legislation,  no  ships  being  al- 
lowed to  sail  on  the  seal-hunt  before 
March  loth,  so  that  immature  seals  may 
not  be  killed,  or  to  continue  at  it  after 
April  30th.  as  in  shooting  the  pinnipeds 
not  more  than  one  is  secured  out  of  every 
three  shot,  so  the  process  is  too  wasteful 
to  be  tolerated.  Only  one  trip  a  year  is 
permitted,  and  sealing  on  Sundays  is  also 
penalized,  a  fine  of  $4,000  being  imposed 
for  every  breach  of  these  regulations. 
The  business  is  ended  by  the  middle  of 
May  and  the  men,  who  at  most  make 
only  about  $80  each,  are  released  to  en- 
gage in  the  cod,  salmon,  herring,  and  lob- 
ster fisheries,  which  occupy  them  during 
the  summer  months.  The  sealing  fleet 
is  owned  by  the  great  fishery  firms  of 
St.  John's,  and  the  business  is  conducted 
on  the  principle  that  they  stand  all  risks, 
taking  two-thirds  of  the  catch  in  return, 
the  remaining  portion  being  divided 
among:  the  men. 


Wireless  Signals  Under  Water 

New  Method  of  Guiding    Liners  along    Dangerous  Shores  and  of  Communicating 
with  Submarine  Boats 


By  ROBERT  McDUFF 


ONE  day  about  six  years  ago  a 
young  Bostonian,  Arthur 
Mundy,  varying  the  diversions 
of  swimming  on  the  surface  of 
the  water  by  diving  underneath  it,  was 
impressed  by  the  loudness  of  the  report 
of  a  stone  which  zipped  into  the  river 
a  few  yards  away  from  him,  tossed  by  a 
sportive  small  boy  on  the  bank.  With 
his  head  above  water  no  stone  had  ever 
smitten  his  ears  quite  so  strongly.  Being 
the  sort  of  person  who  thinks,  it  occurred 
to  him  that  this  peculiar  sound-conduct- 


ships,  the  Cunard  Line  being  the  most 
recent  (in  July  of  the  present  year)  so  to 
equip  its  vessels.  Even  sailing  vessels 
and  privately-owned  yachts  are  adopting 
the  system.  The  sloop  Atlantic,  which 
won  the  Kaiser's  Cup  in  the  ocean  race 
in  May,  was  fitted  with  the  device,  and 
the  steam  yacht  Corsair,  owned  by  J. 
Pierpont  Morgan,  is  so  equipped. 

Principle  Extremely  Simple 

The  principle  of  submarine  signaling 
is  simple.     Sound  vibrations  in  the  water 
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METHOD  OF  SUBMARINE  SIGNALING  FROM  SHIP  TO  SHIP.  AND  SHIP  TO  SHORE. 


ivity  of  water,  of  which  he  just  had  had 
striking  evidence,  might  be  put  to  prac- 
tical use  for  signaling.  Not  being  him- 
self a  scientist,  nor  having  a  technical 
education,  he  carried  his  idea  to  the  late 
Prof.  Elisha  Gray.  The  submarine  tele- 
phone was  the  result  of  their  collabora- 
tion. 

All  Great  Steamers  Equipped 

Of  all  the  devices  to  prevent  accidents 
to  vessels  at  sea,  the  submarine  signal  bell 
is,  perhaps,  capable  of  the  widest  applica- 
tion. Apparatus  to  receive  and  to  com- 
municate sounds  below  water  is  now  in- 
stalled aboard  all  the  great  ocean  steam- 


travel  at  about  four  times  the  speed  they 
do  in  air,  or  at  a  rate  of  4.712  feet  (al- 
most a  mile)  a  second,  as  compared  with 
1. 100  feet  a  second  in  the  atmosphere. 
These  sounds  can  be  heard  for  miles, 
whether  they  be  caused  by  the  action  of 
the  screws  of  a  steamer,  by  the  ringing 
of  a  bell,  or  in  some  other  manner.  The 
problem  of  the  submarine  telephone  was 
to  collect  the  sound-waves  as  they  strike 
the  ship's  hull  (every  ship's  hull  is  prac- 
tically a  drum)  and  then  convey  them  to 
a  receiving  station — to  the  officer  on  the 
bridge,  or  the  captain  in  the  cabin. 

The  collecting  of  the  sound-waves  is 
accomplished  by  means  of  a  small  tank 
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which  is  attached  to  the  inner  side  of  the 
skin  of  the  vessel,  the  tank  being  filled 
with  a  chemical  solution,  denser  than 
water,    which    contains    a    microphone. 


Pneumatic  Bell  for  Lightships. 


(The  microphone  is  an  instrument  for 
intensifying  and  making  audible  very- 
feeble  sounds.)  A  sound  coming  from 
the  water  outside  passes  through  the 
ship's  side  and  into  the  solution  in  the 
iron  tank,  no  hole  being  required  in  the 
ship's  hull  for  the  purpose.  The  vibra- 
tion, striking  against  the  sensitive  micro- 


])hones,  is  converted  into  sound  and  car- 
ried by  electric  current  along  the  wires 
which,  attached  to  the  tank,  lead  directly 
to  the  bridge  or  other  receiving  station. 
There  are  two  of  these  tanks  on  each 
vessel,  one  attached  on  either  side,  and 
the  greater  volume  of  sound  which  comes 
through  one  than  through  the  other  in- 
dicates the  position  relatively  to  the  ves- 
sel of  the  sound-producing  medium. 

Like  an  Ordinary  Telephone 

The  mechanism  by  means  of  which 
the  sounds  traveling  through  the  water, 
through  the  side  of  the  ship,  and  along 
the  wire  are  received  and  recorded  in  the 
pilot-house,  resembles  an  ordinary  tele- 
phone, except  that  instead  of  one  receiver 
there  are  two.  Ry  holding  first  one  re- 
ceiver and  then  the  other  to  his  ear,  the 
pilot  can  tell  on  which  side  of  his  vessel 
is  the  submarine  bell  which  gives  notice 
of  danger,  if  he  is  approaching  a  coast 
provided  wnth  the  system  of  warning 
signals ;  or  he  can  tell  in  what  direction, 
during  a  fog,  another  steamer  is  travel- 
ing, and  by  altering  his  course  escape 
possible  accident. 

Sound  Moves  in  Straight  Lines 

The  explanation  of  the  fact  that  the 
location  of  the  bell  or  of  the  other 
steamer  can  be  so  accurately  determined 
is  that,  curiously  enough,  sound  will  not 
travel  around  a  corner  under  water,  but 
moves  in  straight  lines.  In  a  report  to 
the  United  States  Navy  Department, 
Lieut.-Commander  Walling  stated  that 
the  direction  of  a  sumbarine  bell  can  be 
determined  within  one-eighth  of  a  point. 
The  mariner's  compass  is  divided  into 
T^2  points. 

\\y  means  of  a  commercial  code  not 
only  may  warnings  of  danger  be  con- 
veyed, but  messages  of  information  com- 
municated as  well.  An  officer  of  the 
Kaiser  IVilhclm  der  Grossc,  in  a  re- 
cent interview,  said  that  when  approach- 
ing Nantucket,  about  four  miles  distant 
from  the  lightship,  holding  the  receivers 
to  his  ears,  he  caught  the  signal  sixty-six 
— six  bells,  a  pause,  and  then  six  more 
bells — the  Nantucket  Lightship  code  sig- 
nal. When  about  the  same  distance  from 
the  Fire  Island  light,  he  caught  the  signal 
sixtv-eight,  the  code  number  of  that 
place;    and    again,    approaching   Sandy 


WIRELESS    SIGNALS    UNDER    WATER 


441 


Hook,  the   Sandy   Hook    cock^    number, 
fifty-one. 

Protects  Entire  Coast-Line 

By  the  use  of  a  system  of  submarine 
bells  the  entire  coast-line  between  New 
York  and  Halifax  now  sends 
out  warnings  for  miles,  and  the 
same  system  is  being  adopted 
abroad  and  being  extended  in 
this  country.  The  method  of 
signaling  now  in  use  consists 
in  ringing  signal  bells  from  all 
the  lightships.  These  bells  toll 
out  the  numbers  of  the  differ- 
ent lightships,  an  interval  of 
two  seconds  being  allowed  to 
elapse  between  each  beat,  four 
seconds  between  numbers,  and 
six  seconds  before  the  code  is 
repeated.  The  bells  are 
anchored  at  selected  points,  and 
are  rung  by  steam  pressure  and 
work  automatically. 


Used  in  Time  of  War 

A  use  to  which  the  sub- 
marine tclei:)hone  may  be  put 
in  time  of  war  will  be  for  com- 
municating with  submarine 
torpedo-boats,  as  well  as  for 
detecting  the  presence  of  the 
latter  class  of  vessels  belonging 
to  an  enemy.  For  the  former 
purpose  an  instrument  called 
a  "multiple  sounder"  has  been 
constructed.  This  has  an  alpha- 
betical keyboard  resembling 
that  of  a  typewriter,  a  pressure 
on  a  key  causing  a  set  of 
hammers  to  beat  on  a  diaphragm 
the  Morse  telegraphic  sign  for  each 
letter.  Anyone  who  can  operate  a 
typewriter  can  in  this  way  send  a  sub- 
marine   message.     A    special    apparatus 


somewhat  like  a  stock  ticker  would  en- 
able the  message  to  be  picked  up  on  a 
submarine  boat  and  printed  on  a  tape.  In 
the  same  way  a  message  could  be  sent 
from  the  submarine  boat  and  received 
at  a  shore  station,  or  on  the  flagship  of  a 


:eiver-B()x  for  Pilot-House. 


fleet.  A  more  simple  way  of  sending 
messages  would  be  by  attaching  a  strik- 
ing gong,  or  bell,  to  the  side  of  a  ship 
and  tapping  out  a  certain  agreed-upon 
code. 


Great  Canals  and  Their  Builders 

I     The    Grand  Canal  of  China 


By  FREDERIC  WILLIAMS 

Formerly  Editorial  Staff,  Cosmopolitan  Magaz 


DIFFERENT  from  all  other  great 
canals — as  its  country  is  dif- 
ferent from  other  countries  — 
is  the  Grand  Canal  of  China. 
While  Europe  was  settling  down  to  the 
long  lethargy  of  the  Dark  Ages,  centuries 
before  America  was  discovered,  the 
Chinese  began  the  construction  of  a 
waterway  for  internal  communication 
which  became  and  for  many  hundreds  of 
years  remained  one  of  the  engineering 
marvels  of  the  world.  Even  to-day,  per- 
fected as  engineering  art  has  become,  the 
Grand  Canal  of  China  excites  admiration. 
No  other  artificial  waterway  of  a  period 
prior  to  the  last  half-century,  is  com- 
parable with  it.  As  an  evidence  of  the 
canal-building  skill  of  mankind  fifteen 
hundred  years  ago,  it  is  of  unique  pres- 
ent-day interest. 

The  hand  of  progress,  so  noticeable  in 
almost  all  other  countries,  has  been  little 
felt  in  the  China  of  recent  dynasties ;  and 
the  Grand  Canal  has  fallen  into  the  same 
neglect  which  has  marked  everything  else 
in  the  Celestial  Empire.  The  people  who 
practiced  many  useful  arts  long  ages  be- 
fore the  rest  of  the  world  had  emerged 
from  comparative  barbarism,  have  been 
smitten  with  a  palsy  of  inaction  ;  and  en- 
gineering science,  which  demands  in- 
ventiveness and  application,  has  sunk  to 
the  lowest  level.  But  the  swing  of  the 
pendulum,  marking  the  rise  and  fall  of 
nations,  the  births  and  deaths  of  world- 
powers,  seems  now  to  be  bringing  China 
again  into  line  in  the  march  of  progress. 
The  evidences  of  her  awakening  are  on 
every  hand.  In  engineering  alone,  not- 
able advances  are  being  made.  The 
Grand  Canal,  which  ten  or  twelve  years 
ago  had  fallen  into  such  disuse  that  Sir 
Charles  Beresford  wrote  of  seeing  pigs 
burrowing  in  its  bottom  below  Soo-chau, 
is  being  repaired ;  and  commerce,  which 
had  begun  to  be  diverted  to  coastwise 
routes,  is  once  more  taking  its  way  along 
its  channel. 

(U2) 


Almost  twice  the  length  of  the  Erie 
canal,  or  about  700  miles,  the  Grand 
Canal  of  China  is  by  far  the  longest  ar- 
tificial waterw^ay  in  the  world.  With  its 
connecting  rivers  it  links  together  parts 
of  the  empire  which  are  separated  by 
more  than  one  thousand  miles.  It  passes 
through  one  of  the  most  thickly  populated 
sections  on  the  globe ;  and  the  variety  of 
craft  which  navigate  its  waters  is  the 
most  wonderful  on  earth.  Large  Chinese 
junks,  with  wide-spreading  sails,  alter- 
nate with  little  canoes  sculled  by  a  man 
standing  in  the  stern ;  barges,  laden  with 
every  kind  of  merchandise,  drag  their 
tedious  journey  past  small  slipper-shaped 
craft  used  as  despatch  boats,  which  can 
go  everywhere,  so  little  water  do  they 
draw  ;  there  are  boats  with  paddle-wheels 
at  the  side  turned  by  coolies  who  work 
within — a  half-dozen  or  so  on  each  ves- 
sel ;  boats  owned  by  beggars,  who  sail 
through  the  canal  from  one  town  to  an- 
other, anchoring  in  the  channel  while 
they  go  ashore  to  ply  their  mendicant 
trade ;  and  boats  filled  with  lepers  being 
transported  to  some  colony  of  their  kind. 

For  ninety  miles  between  the  Hoang- 
ho  and  Yangtse  rivers,  the  Grand  Canal 
is  an  elevated  waterway,  carried  over  the 
country  on  embankments  twenty  feet 
high  and  of  varying  thickness.  The 
canal  along  this  elevated  structure  is 
about  200  feet  wide,  and  the  current  runs 
at  a  rate  of  about  three  miles  an  hour. 
The  mound  of  earth  which  supports  the 
water  is  kept  together  by  retaining  walls 
of  stone ;  and  so  stanch  is  the  work  that 
the  lapse  of  centuries  has  seen  no  dam- 
age caused  by  break  to  the  cities  and 
towns  which  stand  on  the  lower  level 
along  the  route. 

In  just  what  year  and  by  what  ruler 
the  construction  of  the  Grand  Canal  was 
begun,  is  not  known.  That  famous 
traveler,  Marco  Polo,  says  it  was  con- 
structed by  Kublai  Khan  (13th  century)  ; 
but   other  historians   give   it   an   earlier 
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date.  At  any  rate,  that  part  which  lies 
between  the  two  great  rivers  was  made 
some  time  in  the  seventh  century,  by 
princes  of  the  Tang  dynasty;  the  chan- 
nel  from   Lintsing-chau   to   the   Yellow 


facilitate  the  transport  of  tribute  rice 
to  the  imperial  granaries,  due  credit  must 
be  given  to  its  projector  for  opening  up 
so  great  a  general  trade  route  for  the 
Empire.     About   1,500,000    quarters    of 


THE  PICTURESQUE  LAND  OF  CONFUCIUS. 
Woo-men  Bridge  and  Grand  Imperial  Canal,  Soo-chau.  China. 


river  was  dug  by  the  Mongols  m  the 
thirteenth  century  ;  and  the  southern,  por- 
tion was  completed  by  the  Chinese  under 
the  Ming  dynasty,  in  the  fourteenth  cent- 
ur_\-. 

The  conception  and  construction  of  the 
waterway  give  evidence  of  great  mental 
breadth  and  skill ;  and,  although  one  of 
the  chief  purposes  of  its  building  was  to 


rice  alone  are  transported  by  way  of  the 
canal  from  the  southern  provinces  every 
year. 

The  Grand  Canal,  together  with  the 
rivers  which  it  forms  into  a  connected 
system  of  inland  navigation,  waters  a 
plain  which  contains  about  200,000,000 
inhabitants.  It  serves  not  only  for  navi- 
gation, but  also  for  draining  and  irriga- 
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ENGLISH  BRIDGE  TO  FOREIGN  LEGATIONS,  CANTON.  CHINA. 
No  Chinaman  is  allowed  to  cross  without  a  permit. 


tion.  At  one  time,  before  the  fnry  of  the 
Taiping  rebellion  left  alive  but  one- 
thirtieth  of  the  population  of  a  province, 
dwelling  touched  dwelling  along  the  en- 
tire route ;  and  such  a  collection  of 
bridges  of  all  types  spanned  the  canal  as 
the  rest  of  the  world  could  not  equal. 
Then  there  was  a  continuous  stone  em- 
bankment, with  a  smooth  granite  curb, 
for  600  miles  along  the  waterway,  and 
on  either  side  a  well-kept  road  formed 
by  the  earth  thrown  up  from  the  channel. 

The  route  of  the  Grand  Canal  is  from 
llang-chau,  south  of  the  Yangtse  Kiang, 
to  Tientsin  and  Peking ;  and  in  its  course 
it  cuts  both  the  Yangtse  and  Yellow 
(Hoang-ho)  rivers,  as  well  as  several 
smaller  streams.  The  channel  varies 
greatly  in  width,  in  some  parts  following 
the  beds  of  rivers,  winding  in  and  out 
for  many  miles  without  a  lock.  There 
is  not  a  lock  for  380  miles  north  of  Chin- 
kiang. 

As  the  canal  passes  mostly  through 
alluvial  soil,  the  chief  labor  problem  of 
the  builders   was   in  making  the  banks, 


rather  than  in  digging  the  channel.  In 
some  places  the  bed  was  cut  down  from 
forty  to  seventy  feet,  but  no  great  ob- 
stacles were  encountered.  The  banks 
were  formed  by  building  stone  facings, 
and  also  by  using  the  natural  soil  in  com- 
bination with  the  thick  stalks  of  the  gi- 
gantic native  millet. 

No  machinery  except  that  of  the  sim- 
plest character  was  used  in  digging  the 
canal.  With  the  Chinese,  machinery  is 
intended  merely  to  assist  and  not  to  re- 
place hand  labor.  Consequently  the  ex- 
penditure of  human  effort  in  the  con- 
struction of  the  Grand  Canal  w^as  enor- 
mous. Any  estimate  of  the  cost  of  the 
waterway  would  be  a  mere  guess ;  but  it 
is  probable  that  if  the  labor  had  been 
paid  for  on  a  fair  commercial  basis  it 
would  have  amounted  to  much  more  than 
the  $120,000,000  required  to  build  the 
Suez  Canal. 

Some  of  the  work  was  performed  in 
equal  portions  by  soldiers,  workmen,  and 
the  inhabitants  both  of  the  towns  and 
rural  districts.    Each  familv  within  a  cer- 
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tain  radius  was  required  to  furnish  a  man 
of  between  fifteen  and  fifty  years  of  age, 
to  whom  the  Government  paid  nothing 
but  his  food.  The  soldiers  to  whom  the 
lot  fell  to  work  on  the  canal,  received  an 
increase  in  pay,  which  was  made  up  for 
by  the  specially  hired  laborers  receiving 
no  pay  at  all  on  certain  days  of  the 
month.  The  method  of  operation  was 
simply  by  hand  shovel  and  bucket,  horses 
and  donkeys  being  used  at  times  to  con- 
vey the  excavated  earth  to  the  bank. 

In  places  where  the  soil  was  clayey,  it 
was  cut  into  blocks  by  shovels,  and 
tossed  from  hand  to  hand  by  coolies 
standing  in  rows  from  the  workings  to 
the  bank.  Where  the  clay  would  not  re- 
tain its  form  well  enough  to  permit  of 
tossing,  it  was  carried  in  baskets,  sus- 
pended at  the  ends  of  bamboo  shoulder- 
])oles. 

The  contrivances   for  locks  along  the 


canal  are  very  simple — stout  boards,  with 
ropes  at  each  end  of  them,  being  let 
down  edgewise  over  each  other  through 
grooves  in  the  stone  piers.  Boats  are 
dragged  through  and  up  the  sluices  by 
means  of  ropes  communicating  witli 
large  windlasses  worked  on  the  bank, 
which  haul  them  safely  but  very  slowly. 
Artificial  basins  were  hollowed  out  in  the 
banks  of  the  canal  at  these  locks,  where 
boats  might  anchor  securely.  The 
sluices  which  keep  the  necessary  level  are 
of  very  rude  construction.  Soldiers  and 
workmen  are  constantly  in  attendance  at 
these  sluices,  and  the  danger  to  boats  is 
diminished  by  coils  of  rope  hung  down 
at  the  sides  to  break  the  force  of  possible 
blows. 

The  canal  is  fed  by  innumerable  creeks 
and  rivers,  the  current  flowing  in  one  di- 
rection from  the  highest  point  (the  in- 
flux of  the  Yun-ho),   and   in   the   other 
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direction  beyond  it.  Part  of  the  water 
of  the  Yun-ho  runs  south,  and  part 
north ;  and  a  great  stone  facing  has  been 
built  along  the  side  of  the  canal  opposite 
its  inflow,  to  break  the  force  of  the  cur- 
rent. Here  a  temple  has  been  built  to 
the  Dragon  King,  or  genius  of  the  watery 
element,  who  has  the  canal  in  his  keep- 
ing. To  concentrate  the  waters  of  the 
Yun-ho  and  other  rivers  at  this  point, 
in  order  to  secure  an  adequate  supply  for 
the  canal,  an  engineer  named  Sung  Li, 
in  the  service  of  the  Emperor  Hang-wu, 
in  1375,  employed  no  fewer  than  300,000 
men  at  one  time.  He  accomplished  his 
object  in  seven  months. 

Much  money  has  been  set  apart  every 
year  for  the  maintenance  and  repair  of 
"the  canal ;  but,  as  a  general  rule,  the 
appropriations  have  gone  to  line  the 
pockets  of  dishonest  officials.  Of  late, 
however,  an  improvement  in  conditions 
is  noted,  and  the  canal  is  being  dredged 
at  several  places  where  it  had  become 
filled  with  silt.  The  disastrous  invasions 
of  floods  from  the  Yellow  river,  which 
have  diverted  considerable  of  the  former 
carrying  trade  of  the  canal  to  the  Yel- 
low sea.  constitute  still  another  phase  of 
the  problem,  which  is  receiving  attention 
at  the  hands  of  the  carral  engineers. 

The  opening  of  the  interior  waterways 
of  China  to  foreign  trade  a  few  years 
ago,  has  done  much  to  increase  the  com- 
merce of  the  treaty  ports,  and  is  leading 
to  a  greater  use  of  the  Grand  Canal.  The 
imports  of  Tientsin,  at  the  head  of  the 
canal,  increased  over  50  per  cent  during 
the  decade  1894- 1904.  The  right  of  for- 
eigners to  travel  to  all  interior  points  for 
business  or  pleasure,  and  the  privilege 
of  navigating  all    streams     with    small 


steam  vessels,  are  making  their  effect 
very  noticeable. 

Travel  by  boat  is  the  most  convenient 
and  comfortable  method  in  China ;  and 
throughout  the  basin  watered  by  the 
Grand  Canal  there  is  so  vast  a  system 
of  natural  and  artificial  waterways  that 
there  is  scarcely  a  dwelling  which  may 
not  be  reached  by  a  boat  of  some  sort. 
Along  some  parts  of  the  canal,  steam- 
boats are  as  yet  forbidden  ;  but  the  native 
house-boats,  which  are  of  all  sizes,  can 
be  made  comfortable.  On  the  larger  of 
these,  where  there  is  no  competition  with" 
steamers,  the  fare  asked  is  185  cash  ( 10 
cents)  a  stage;  and  where  competition 
exists,  this  is  cut  down  to  133  cash  (8 
cents).  In  addition,  however,  wine 
money  and  incense  money  must  be 
paid,  the  latter  to  propitiate  the  gods  and 
secure  good  weather.  Food  is  extra,  and 
a  sumptuous  repast  of  rice  Avill  cost  the 
diner  two  cents. 

The  endless  lines  of  large  red-painted 
vessels  which  Marco  Polo  saw  on  the 
Grand  Canal,  laden  with  cargoes  of  trib- 
ute rice  and  with  silks  and  other  products 
of  the  south  for  barter  with  the  Mongols 
of  the  north,  have  given  place  to  small 
junks  and  house-boats ;  but  the  number 
of  these  is  legion.  They  all  have  one 
feature  in  common,  and  only  one.  That 
is  the  wide-staring  eye,  painted  on  either 
side  of  the  prow,  with  which  the  boat 
is  supposed  to  see.  A  friend  who  had 
traveled  on  the  canal  told  the  writer  he 
had  once  got  into  trouble  with  a  boat- 
man because  he  sat  with  a  leg  dangling 
carelessly  over  the  bow,  the  foot  now 
and  then  swinging  over  the  painted  eye. 
How,  indeed,  could  the  boat  go  straight 
with  its  vision  thus  obscured ! 
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GILS  ON    GAUDNE.R 
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IT  was  during  a  recent  interview  with 
Dr.  Alexander  Graham  Bell,  the 
distinguished  inventor  of  the  tele- 
phone, that  the  fact  dawned  upon 
me,  in  its  full  significance,  that  the  day 
of  mechanical  flight  is  actually  upon  us. 
The  flying  machine  is  no  longer  a  dream, 
a  possibility,  or  even  a  probability  ;  it  is 
a  fact,  a  demonstrated  actuality,  an  ac- 
cepted scientific  phenomenon. 

I  do  not  speak  of  dirigible  balloons, 
which  are  well  enough  in  their  way,  and 
which,  by  reason  of  their  size,  seem  al- 
ways to  fill  the  popular  eye  to  a  larger 
extent  than  their  importance  warrants. 
Flight  by  man,  if  it  is  ever  to  amount 
to  anything,  must  be  the  flight  of  a  body 
heavier  than  air,  lifted  and  propelled  by 
mechanical  operations  similar  to  those  of 
the  birds.  This  is  the  flight  of  which 
man  has  dreamed  since  the  time  of  Daed- 
alus, and  which  has  numbered  among  its 
prophets  such  familiar  names  as  Sir 
Hiram  Maxim,  S.  P.  Langley,  General 
Baden-Powell,  and  the  brothers  Wilbur 
and  Orville  Wright.  These  all  have  an- 
nounced their  faith  in  man's  ability  to 
construct  an  apparatus,  driven  by  an  en- 


gine, equipped  with  wings,  and  capable 
of  continued  passage  through  the  air, 
with  a  man  aboard  controlling  and  di- 
recting its  movements.  This  is  the  kind 
of  flight  which  has  been  achieved,  and 
which  is  destined  sooner  or  later  to  fill 
its  part  in  our  daily  life. 

From  the  theory  to  the  model,  and 
from  the  model  to  the  full-sized  machine, 
this  invention  has  progressed.  At  first 
the  scofifers  said  the  theory  might  be 
plausible,  but  that  it  never  would  pro- 
gress beyond  the  theory.  Then  a  model 
flew.  Was  this  sufficient  to  convince? 
Xot  against  the  skepticism  based  on  nine- 
teen hundred  years  of  failure.  The  un- 
believers said  the  element  of  size  was  an 
obstacle  to  artificial  flight  which  would 
chain  man  forever  to  the  ground.  And 
a  solemn  law  of  mathematics  was  ad- 
duced in  confirmation — weight  increases 
as  the  cube,  wdiile  supporting  surface  in- 
creases as  the  square  of  the  increased 
dimensions.  Could  this  be  denied  ?  No. 
Then  to  Limbo  with  your  dreams ! 

Then  two  mechanics  in  a  small  Ohio 
town  brought  together  the  three  elements 
to  success — a  light  and  powerful  motor, 
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PROF.  S.  P    LANGLEY,   SECRETARY  OF  THE   SMITHSONIAN   INSTITUTION.    AND   INVENTOR   OF 
THE  FIRST  SUCCESSFUL  MODEL  FLYING  MACHINE. 

A  full-sized  reproduction  of  the  model  was  constructed  under  his  supervision,  by  the  Government  authorities, 
but  it  has  not  yet  been  successfully  launched. 
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wing-like  surfaces  of  sufficient  spread  to 
support  some  350  pounds,  and,  with  one 
of  the  inventors  in  the  saddle,  the  ap- 
paratus skimmed  the  air,  free  from  the 
ground.  A  brief  notice  appeared  in  the 
daily  papers ;  a  few  highly  imaginative 
pictures  were  furnished  by  the  latter's 
"art  departments  ;"  and  the  matter  passed 
from  memory  along  with  the  numberless 
-"fakes"  which  had  preceded  and  have 
followed.  Almost  two  years  have 
passed ;  and  any  inklings  of  credulity 
which  might  have  been  aroused  by  that 
announcement  have  been  lulled  to  sleep 
by  the  failure  of  the  expected  sequel. 
Without  an  ocular  demonstration,  or  at 
least  a  page  or  two  of  photographic  il- 
lustration, the  heralded  success  of  a  fly- 
ing apparatus  finds  no  general  credence. 
In  all  matters  of  aviation,  the  public  has 
adopted  the  ''show  me"  policy  of  Mis- 
souri. Which  is  natural,  perhaps,  and 
quite  inevitable  in  the  light  of  past  ex- 
perience. 

But  in  this,  as  in  other  matters,  the 
still,  small  voice  of  Truth  will  find  its 
way  amid  the  din  of  Sunday  supplements, 
and  will  be  recognized  by  her  own.  With- 
out photographs  or  other  publication,  the 
whole  world  of  aeronautical  science 
knows  that  the  victory  has  been  won. 
December  17,  1903,  is  the  date  which 
History  will  set  down  to  mark  man's 
mastery  of  the  air ;  and  the  names  of 
Wilbur  and  Orville  Wright,  of  Dayton, 
Ohio,  will  be  chronicled  as  the  winners 
in  this  race  for  fame. 

But  where  is  the  machine? — the  im- 
patient public  asks.  If  this  is  not  a  fake, 
why  not  let  us  see?  Why  should  we  be- 
lieve the  impossible  on  the  bare  statement 
of  a  man  we  do  not  know?  Other  in- 
ventors are  glad  to  announce  their  dis- 
coveries to  the  world. 

Yes.  But  other  inventors  are  not  work- 
ing on  an  engine  which  may  revolutionize 
the  art  and  practice  of  warfare.  The 
press  grew  furious  with  Prof.  S.  P. 
Langley  because  he  would  not  tell  all 
about  a  machine  whose  secrets  were  the 
property  of  the  Government,  and  whose 
tests  were  conducted  under  the  super- 
vision of  a  joint  board  of  the  Army  and 
Navy  Departments.  The  secrets  were 
not  his  to  divulge ;  and  the  Government 
had  the  same  reason  for  desiring  privacy 
which  causes  the  authorities  to  exclude 


the  world  at  large  from  the  vicinity  of 
the  mines  planted  in  the  Potomac  river 
at  I'^ort  Washington.  The  inventor  of 
the  successful  flying  machine  will  find 
the  War  Department  at  Washington  his 
first  and  most  generous  patron.  It  will 
probably  pay  him  better  to  sell  his  secrets 
to  the  United  States  than  to  make  them 
public  through  the  Patent  Office,  even 
though  he  should  thus  secure  a  monopoly 
of  their  commercial  exploitation. 

The  Wright  Brothers'  Aeroplane 

So  much,  then,  for  the  reasons  for  not 
displaying  the  first  successful  fly- 
ing machine  to  assembled  multitudes. 
The  test  to  which  reference  has 
been  made,  of  the  Wright  brothers' 
machine,  took  place  on  the  sand 
dunes  of  Dare  County,  North  Car- 
olina. The  apparatus  was  an  aero- 
plane, similar  in  its  general  scheme  to 
that  built  by  Prof.  S^  P.  Langley.  It 
flew  852  feet  against  a  wind  of  nearly 
25  miles  an  hour,  remaining  in  the  air 
59  seconds.  The  speed  was  about  thirty- 
five  miles  an  hour  through  the  air,  or  ten 
miles  an  hour  over  the  ground.  Three 
otlier  flights  were  made,  all  shorter  than 
the  one  described.  The  machine  was 
launched  from  a  mono-rail  laid  on  the 
ground,  receiving  no  assistance  from 
gravity  or  otherwise,  but  being  started 
and  propelled  entirely  by  its  own  power. 
During  its  flight  it  was  under  the  com- 
plete control  of  the  operator,  who  in- 
tentionally refrained  from  rising  higher 
than  eight  feet  from  the  ground. 

Since  the  brief  announcement  of  the 
above  facts,  the  Wright  brothers,  as  I 
have  been  credibly  informed,  have  been 
at  work  perfecting  the  invention.  For 
good  and  sufficient  reasons  they  have  de- 
clined to  make  public  any  further  results 
of  their  labors,  or  details  of  their  ma- 
chine. So  the  public  must  be  content 
to  wait. 

The  importance  of  the  unspectacular 
achievement  above  set  forth,  is  found  in 
the  fact  that  this  was  the  first  time  in 
the  history  of  the  world  that  man  has 
navigated  the  air  in  a  machine  heavier 
than  the  air,  propelled  by  its  own  power, 
and  subject  to  the  control  of  the  operator. 
Models  of  such  a  machine  had  flown,  the 
first  being  the  steam-driven  model  of 
Professor  Langlev,  successfullv  tried  in 
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1896.  Full-sized  machines — that  is,  hav- 
ing wing  surface  sufficient  to  support  the 
weight  of  a  man — had  been  used  to  soar 
upon  the  wind,  but  they  were  without 
motor  or  propellers  to  give  them 
a  momentum  of  their  own.  They  were 
dependent  on  the  wind,  or  the  force  of 
gravitation,  and  their  action  was  a  species 
of  "sliding  down  hill"'  on  the  air,  rather 
than  of  flight.  It  remained  for  the 
brothers  Wright  to  take  the  machine  with 
which  they  had  been  "coasting"  on  the 
air,  and  to  equip  it  with  a  pair  of  pro- 
pellers and  a  gasoline  engine,  light  and 
strong.  It  was  their  patience  and  in- 
genuity, as  it  appears,  that  succeeded  in 
building  a  surface  structure  strong  and 
light  enough  to  carry  a  man  and  a  motor, 
and  to  build  a  motor  light  and  strong 
enough  to  propel  the  heavily  loaded 
wing-like  planes.  In  so  doing  they  took 
the  "important  step  from  the  working 
model  to  the  one-man-carrying  machine. 

The  Langley   Aerodrome 

It  will  be  recalled  that  it  was  this  step 
which  Professor  Langley  was  essaying 
to  take  in  the  fall  of  1903,  with  the  large 
aerodrome  unsuccessfully  launched  from 


the  roof  of  a  house-boat  moored  at  the 
mouth  of  the  Potomac  forty  miles  below 
Washington.  The  account  of  those  ex- 
periments, which  Professor  Langley  has 
only  recently  prepared,  shows  that  the 
machine  was  crippled  before  it  left  the 
ways,  and  never  really  had  a  fair  trial 
of  its  powers  of  self-support.  The 
launching  mechanism  proved  to  be  im- 
practicable ;  and  the  failure  of  the  fund 
set  aside  by  the  War  Department  has 
prevented  any  further  effort  to  renew  the 
trials.  The  aerodrome  has  been  repaired, 
and — its  inventor  claims — is  ready  at  any 
time  to  show  its  powers.  The  Wright 
machine  was  launched  from  the  level 
ground,  being  started  on  a  single  rail : 
and  this  method  is  favored  by  Professor 
Langley  as  a  substitute  for  a  leap  from 
a  roof  of  a  floating  scaffold  or  other 
structure. 

The  Problem  of  Safety 

What  is  the  next  step  ?  To  make  flight 
safe.  But  again  the  voice  of  the  skeptic 
is  heard.  Still  unbelieving,  he  says  this 
fuss  and  pother  is  all  to  no  effect,  for  it 
but  increases  the  percentage  of  casualties 
among  cranks.    The  enormous  speed,  the 
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frail  character  of  the  apparatus,  entailed 
by  the  ever-present  demand  for  light- 
ness ;  the  inevitable  pull  of  gravitation, 
dealing  the  penalty  of  instantaneous 
death  to  one  who  suffers  any  character 
of  accident — these  must  combine  to  make 
but  an  empty  form  of  man's  seeming 
triumph.  The  difficulty  of  launching  and 
the  dangers  of  landing,  the  doubters  are 
assured,  will  never  be  overcome ;  nor  will 
man  ever  acquire  a  skill  adequate  to  meet 
the  vicissitudes  of  tlTe  impalpable  and 
treacherous  air. 

It  is  not  the  purpose  of  this  article  to 
indulge  in  a  theoretical  defense  of  the 
possibilities  of  aerial  navigation ;  but  one 
cannot  help  recalling  that  similar  ob- 
stacles and  dangers  were  conjured  up  for 
the  railroad  and  the  steamboat.  The 
realities  of  to-day  would  have  seemed 
but  the  wildest  dreams  to  the  people  of 
the  stage-coach  generation ;  and  perhaps 
in  the  matter  of  navigating  the  air,  the 
dangers  have  been  overdrawn.  When  a 
man  is  willing  .to  be  dragged  4,000  feet 
into  the  air  by  a  hot-air  balloon,  and  to 
trust  to  the  wings  of  an  aeroplane,  for  a 


descent  from  that  height,  it  is  an  indica- 
tion that  some  advance  is  being  made 
toward  the  safe  use  of  such  mechanism. 
This  was  the  somewhat  spectacular 
method  employed  by  Professor  Mont- 
gomery, of  the  Santa  Clara  (California) 
Catholic  College,  for  demonstrating  his 
achievements  in  the  direction  of  making 
a  supporting  surface  stable  and  subject 
to  the  operator's  control.  The  first  test, 
which  took  place  March  26,  1905,  seemed 
fully  to  justify  the  Professor's  confi- 
dence ;  the  second  resulted  in  the  death 
of  the  aeronaut  who  made  the  ascent. 

Bell's  Tetrahedral  Kites 

Perhaps  the  most  important  work  in 
the  direction  of  securing  safety  for  me- 
chanical flight  is  that  in  which  Professor 
Alexander  Graham  Bell  has  for  several 
years  been  engaged.  This  distinguished 
inventor  has  departed  somewhat  from  the 
paths  of  Langley  and  Wright,  and  has 
been  devoting  himself  to  what  might  be 
termed  a  "butterfly"  flight.  This  is  his 
designation ;  and  it  serves  well  to  de- 
scribe the  difference  between  his  method 


SENDING  UP  A  SMALL  TETRAHEDRAL  KITE. 
Experiments  conducted  by  Professor  Alexander  Graham  Bell,  near  Washingtoi 
of  a  safe  type  of  flying  machine. 


D.  C,  in  the  evolution 
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and  the  others.  He  takes  the  butterfly 
for  his  model,  while  Lanj^ley  takes  the 
eagle.     This  statement  should  not,  how- 
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ever,  be  understood  too  literally,  for 
neither  undertakes  to  reproduce  either 
creature  in  any  mechanical  detail ;  but 
the  two  methods  of  aviation  are  typified 
by  the  butterfly  on  the  one  hand,  and  by 
the  eagle  on  the  other.  Eagle  flight  is 
marked  by  its  strength  and  speed  ;  the  but- 
terfly hovers  lightly  over  the  earth,  gently 
rising  or  alighting,  unambitious,  but  safe. 
Perhaps,  thinks  Professor  Bell,  man 
would  do  better  to  imitate  this  kind  of 
flight  in  the  first  trial  of  his  mechanical 
wings.  An  initial  velocity  of  sixty  miles 
an  hour  cannot  be  acquired  by  the  new 
experimenter,  without  danger  to  his  life 
and  limbs,  not  to  mention  his  fragile  ap- 
paratus. Is  there  not  some  way  by  which 
we  ma}^  learn  to  fly  more  gently? 

If  the  ordinary  butterfly  were  greatly 
enlarged,  and  its  wings  were  braced 
across  the  back  so  they  would  remain 
rigidly  spread  out,  it  would  make  an  ex- 
cellent kite.      lust  attach  a  cord  to  the 


upper  part  of  the  body,  and  it  would  soar 
upon  the  air  current  in  most  satisfactory 
fashion.  Not  so  an  eagle.  There  is 
probably  no  bird  which  could  be  con- 
verted into  a  practicable  kite.  The 
weight  is  always  too  great  in  proportion 
to  the  area  of  sustaining  surface. 

••Projectile"  Flight 

What  then?  Is  there  a  difference  in 
the  principle  of  support  between  a  sur- 
face, like  that  of  a  kite,  which  is  held 
stationary  against  a  moving  current  of 
air,  and  another  surface,  like  the  out- 
spread wings  of  a  soaring  bird,  which 
moves  itself  against  the  still  air?  Un- 
doubtedly. There  are  some  things  about 
flight  which  are  not  at  all  clear  ;  but  it  is 
becoming  quite  evident  that  the  various 
equations  which  describe  the  supporting 
power  of  the  superficial  wing  surfaces, 
do  not  tell  the  whole  story.  Professor 
Bell  has  a  theory  that  momentum  plays 
a  large  part  in  the  flight  of  the  relatively 
heavy  birds  and  insects.  It  is  possible, 
he  thinks,  that  there  is  what  might  be 
termed  "projectile"  flight.  The  momen- 
tum of  an  arrow,  or  of  a  cannon-ball, 
causes  it  to  "fly"  through  the  air,  over- 
coming for  a  time  the  attraction  of  grav- 
itation. Is  it  not  possible  that  some  of 
the  heavier  flyers  use  their  wings  to  pro- 
ject themselves  through  space,  and  that 
a  large  proportion  of  their  flight  might 
be  conducted  as  well  in  a  vacuum  as  in 
air?  When  closely  observed,  smaller 
birds  are  seen  to  "reef"  their  wings, 
drawing  them  in  close  to  their  bodies,  so 
that  the  momentum  acquired  by  the  ini- 
tail  violent  beatings  against  the  air,  may 
not  be  retarded  by  air  interference. 
Flight  of  this  sort  is  a  succession  of  pro- 
jections, for  which  the  air  furnishes  the 
leverage  for  the  initial  impetus,  rather 
than  any  continuous  support. 

But  "projectile"  flight  is  evidently  not 
the  simplest  method  of  traversing-  the  air. 
The  butterfly  does  not  employ  it.  Here 
is  a  creature  whose  wing  surface  is  so 
large  in  proportion  to  the  weight  of  its 
body,  that  it  may  be  said  to  be  contin- 
uously supported  by  the  air,  on  principles 
similar  to  those  which  cause  a  kite  to  re- 
main aloft.  This  continuous  support  is 
accomplished  at  moderate  rates  of  speed. 
Here,  then,  is  the  safe  model  for  man, 
providing  he  can  emulate  the  strong,  light 
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construction  of  the  butterfly  wing.  And 
it  is  to  the  evokition  of  such  strong,  hght 
construction  that  Professor  Bell  has 
turned  his  attention. 

Two  years  ago  Professor  Bell  read  a 
paper  before  the  National  Academy  of 
Sciences,  at  its  annual  meeting  in  Wash- 
ington, on  the  subject  of  tetrahedral 
kites.  This  article,  with  experiments 
since  conducted,  represents  the  results  of 
some   six  vears   of  labor,   of  which  the 


the  supporting  surface  increases  in  prac- 
tically the  same  ratio.  By  this  change  of 
these  two  ratios,  Professor  Bell  disposes 
of  one  of  the  chief  obstacles  to  the  con- 
struction of  large-sized  machines  for 
navigating  the  air. 

Practical  demonstration  has  been  given 
of  the  utility  of  the  tetrahedral  unit  in 
building  giant  kites.  (3n  one  occasion  a 
kite  of  this  type  flew  in  a  moderate  wind, 
carrying  up  a  weight  equivalent  to  that 


LARGE  REPRODUCTION  OF  PROFESSOR  LANGLEY'S  MODEL  FLYING  MACHINE. 


outcome  is  a  new  style  of  construction 
by  which  the  supporting  surfaces  to  be, 
employed  as  the  wings  of  a  fl}ing  ma- 
chine may  be  built  up  with  butterfly 
lightness  and  strength.  Recent  experi- 
ments have  been  made  to  determine  what 
general  form  the  entire  structure  should 
have,  in  order  to  insure  the  largest  pos- 
sible measure  of  stabilitv  in  the  air.  As 
a  result  of  these,  an  exceedingly  stable 
form  has  been  discovered :  and  it  has 
been  found,  in  addition,  that  it  may  be 
built  up  to  almost  any  size  without  dis- 
proportionate increase  in  weight.  In  fact, 
while  the  weight  increases  as  the  cube 
of  the  increased  dimensions,  the  area  of 


of  a  full-grown  man  and  a  200-pound 
motor.  Experiments  with  the  large 
structures  and  heavy  weights  are  being 
continued,  with  a  view  to  determining 
the  exact  size  needed  to  support  the 
weight,  and  the  style  of  structure  best 
adapted  to  control  by  the  man  who  will 
go  up  with  it.  When  ready  for  its  final 
test,  this  flying  machine  may  be  sent  up 
like  a  kite ;  and  when  it  has  reached  any 
height  desired,  the  motor  may  be  started, 
the  kite's  own  momentum  through  the 
air  being  substituted  for  the  movement 
of  the  wind  against  the  surfaces  which 
hitherto  were  held  stationary  by  the  fly- 
ing line. 
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An  important  feature  in  the  experi- 
ments with  these  giant  kites,  is  the  gen- 
tleness with  which  they  land.  In  prac- 
tically any  wind,  even  the  lightest,  they 
may  be  reeled  in  directly  to  the  hand. 
This  will  be  found  to  be  an  important 
feature  when  they  begin  to  carry  pas- 
sengers. 

It  is  not  anticipated  that  this  "butter- 
fly flight''  machine  will  develop  an  enor- 
mous speed.  Its  course  against  the  wind 
would  necessarily  be  slow.  To  attempt 
to  drive  so  light  a  structure,  containing 
so  much  resisting  surface,  through  the 
air  at  the  speeds  of  eagle  flight,  would  be 
followed  quickly  by  a  smash.  But  what 
is  sacrificed  in  speed,  is  gained  in  safety, 
which,  in  the  present  stage  of  aerial  de- 
velopment, is  a  consideration  of  some 
importance.  Nor  are  very  high  speeds 
greatly  to  be  desired,  providing  the  ma- 
chine is  able  to  make  its  way  against  an 
average  fresh  wind  ;  and  this,  it  is  an- 
ticipated, such  a  machine  could  easily  do. 


The  power  to  maintain  continuous  flight, 
for  a  number  of  hours,  at  an  average 
rate  of  advancement  of  35  miles  an  hour 
in  still  air,  would  insure  a  perfectly  prac- 
ticable machine  for  war  or  other  pur- 
poses. Experiments  with  the  tetrahedral 
structures  of  Professor  Bell  show  that 
such  a  speed  could  be  maintained  without 
risk. 

Mechanical  flight,  then,  is  an  accom- 
plished fact.  Safe  mechanical  flight  ap- 
pears as  a  near  prospect.  What  then? 
This  is  the  day  of  the  one-man-carrying 
machine.  Will  invention  stop  and  turn 
back  ?  Automobilism  developed  the  light 
and  powerful  petrol  motor,  which  is  al- 
most equivalent  to  the  discovery  of  some 
new  force ;  the  inventor  of  the  telephone 
has  added  a  new  unit  of  structure,  which 
is  equivalent,  almost,  to  the  discovery  of 
a  new  and  light  metal ;  now  inventive 
thought  is  solving  questions  of  safety  and 
control.  Is  this  not  the  day  of  me- 
chanical flight  ? 


Dinner-Pail  Philosophy 


C  Little  sins  never  stay  small. 


C  A  wrong  is  always  worth  forgettir 


C   The   fear   of   man  is   the  beginning  of  stn-  C,  When  a  so-called  vocalist  murders  a  song 

pidity.  it  doesn't  deaden  the  sound. 

C   A    small    man    dwindles    before    great    op-  <L   If  you  would  have  your  money  reach  those 

port  unities.  who  are  needy,  buy  poetry  with  it. 

C   Education    does   not   consist   in   knowing   a  C,  When   a  fellow  gets  to  be  boss — well  he'll 

lot  of  unnecessary  things.  do  about  as  his   boss   did.     Sometimes  worse. 


<L   There  is  always  room  at  the  top  if  you  can       C,   A    good    woman    is    usually    too    good    for 
push  the  other  fellow  of?.  any  man— but  fortunately  she  doesn't  know  it. 


"Which  Branch  of  Engineering  Shall  I 
Take  Up?" 

No.  1.     Hydraulic  Engineering  —  An   Intervie-w  with   Lyman  E.  Cooley 


LYMAN    E.  COOLEY. 


By  JOHN  L.  RAY 

Within  recent  years  engineers  have  specialized  along  many  different 
lines.  The  result  has  been  the  development  of  as  many  practically  dis- 
tittct  branches  of  the  profession.  Doubtless  there  are  young  mefi,  who, 
having  decided  that  engineering  shall  be  their  life  work,  are  hesitating 
as  to  which  branch  they  shall  take  up  —  Civil,  Mining,  Mechanical, 
Hydraulic,  Chemical,  or  any  one  of  a  dozen  other  divisions. 

The  series  of  articles  render  the  above  head — of  which  this  is  the 
first — is  intetided  to  help  them  come  to  a  wise  and  discriminating  de- 
cision. The  articles  will  be  based  on  interviews  with  emine}tt  ^•ngifieers, 
each  of  whom  will  set  forth  the  advantages  and  drawbacks  of  his  own 
partic:ilar  specialty.  In  the  present  instance,  Mr.  Lyman  E.  Cooley 
paints  a  graphic  picture  of  the  opportujiities  which  lie  before  the 
hydraulic  engineer.  Mr.  Cooley  was  the  promoter  and  originator  of  the 
great  Chicago  Drainage  Canal,  and,  among  other  important  works,  had 
much  to  do  with  the  reconstruction  of  the  Erie  Canal. 


ENGINEERING  in  its  proper 
sense  is  the  work  of  a  pioneer. 
It  is  the  apphcation  of  first  prin- 
ciples to  new  conditions.  In 
some  of  its  branches,  Mr.  Cooley  points 
out,  engineering  is  losing  this  character- 
istic and  becoming  little  more  than  skill- 
ful shopwork.  But  of  all  the  divisions 
of  the  profession,  he  believes,  hydraulic 
engineering  will  longest  retain  its  old 
pre-eminence.  For  this  he  assigns  several 
reasons.  Climatic  conditions,  rainfall, 
and  precipitation  will  not  be  the  same 
in  different  localities.  Geological  forma- 
tions will  be  different.  New  conditions 
will  be  met,  and  special  applications  of 
principles  will  have  to  be  made  in  deal- 
ing with  each. 

Hydraulic  Engineer  Came  First 

It  is  an  interesting  speculation  that 
hydraulic  engineering  was  the  form 
which  the  earliest  human  activity  in  the 
construction  of  works  may  have  taken. 
It  is  conjecture,  but  conjecture  based  on 
reasoning,  that  the  nomads  of  prehistoric 
times  came  to  their  first  permanent 
abodes  at  the  sources  of  water  power. 
It  being  assumed  that  this  was  the  case, 
some  effort  to  utilize,  direct,  and  store 
this  water  supply  may  be  assumed  as  a 
corollary. 

When  the  first  communities  were  being 


gathered  together  in  Asia  Minor  and  in 
Mesopotamia,  it  may  be  conjectured  that 
hydraulic  engineering  was  the  science  in 
which  the  most  progress  had  been  made ; 
and  this  conjecture  is  given  basis  by  the 
explorations  of  archaeologists. 

Joseph  an  Early  Engineer 

It  is  a  further  conjecture  of  antiqua- 
rians, a  somewhat  flippant  conjecture, 
that  Joseph  was  a  hydraulic  engineer ; 
that  the  Biblical  seven  years  of  plenty  and 
seven  years  of  famine  were  due  to  a 
manipulation  of  the  water  supply.  To 
substantiate  it  the  antiquarians  derive  the 
name  "Yousef"  or  Joseph  from  the  word 
meaning  "water  carrier." 

It  does  not  need  the  aid  of  conjecture 
to  give  antiquity  to  the  profession  of  the 
hydraulic  engineer,  and  it  does  not  re- 
quire imagination  to  indicate  the  field 
open  to  the  hydraulic  engineer  in  this 
country,  a  field  only  partially  developed 
now. 

Branches  of  Hydraulics 

Mr.  Cooley  would  divide  these  oppor- 
tunities into  five  broad  divisions,  which 
may  be  considered  as  follows : 

The  creation  of  irrigation  systems  in 
arid  and  sub-arid  regions. 

The  establishment  of  water  supply  for 
cities. 
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The  development  of  water  power. 

The  creation  of  waterwa}-s. 

The  storage  of  water  in  humid  regions. 

It  ilhistrates  sufficiently  the  magnitude 
of  the  first  field,  to  point  out  that  on  800,- 
000  square  miles  of  this  country  there  is 
not  sufficient  waterfall,  naturally,  for 
two  out  of  five  crops.  The  area  which 
can  be  reclaimed  is  estimated  as  suffi- 
cient to  support  from  30,000,000  to  40,- 
000,000  of  people. 

Farmers  Going  to  Canada 

In  this  connection  it  must  be  remem- 
bered that  the  farms  of  the  United  States 
are  increasing  in  value  to  such  extent 
that  the  farmer  with  a  family  of  boys, 
to  each  of  whom  he  would  like  to  leave 
a  farm,  is  considering,  seriously,  the 
proposition  of  selling  his  high-priced 
land  and  moving  into  the  Canadian 
Northwest,  where  he  can  buy  farm  land 
equally  as  good  for  one-tenth  the  price 
for  which  he  can  sell  his  own. 

Not  only  are  the  farmers  considering 
it,  but  they  are  flocking  into  Alanitoba 
and  the  Canadian  Northwest  in  ever-in- 
creasing numbers.  It  remains  for  the 
hydraulic  engineer  to  deflect  this  tide  of 
emigration  and  turn  it  to  the  sub-arid 
lands  of  the  United  States,  which,  with 
a  properly  regulated  water  supply,  are 
made  as  profitable  as,  if  not  more  profit- 
able than,  the  lands  of  the  humid  regions 
where  no  science  is  expended  on  the  con- 
trol of  water. 

For  generations  there  will  be  work 
west  of  the  hundredth  meridian  for  the 
engineer.  The  field  is  limited  only  by 
the  possible  supply  of  water. 

With  the  development  of  sanitary 
ideas,  not  only  the  big  city,  but  the  small 
town  gives  its  attention  to  the  establish- 
ment of  a  water  supply.  This,  which  has 
been  the  problem  of  the  city,  has  become 
the  problem  of  the  village  and  small 
town.  The  pump,  with  its  inherent  dan- 
gers and  its  offense  to  sanitation,  is  being 
recognized  as  inadequate,  as  well  as  pos- 
sibly dangerous. 

This  field  of  industry  is  only  partially 
developed  for  the  engineer.  The  prob- 
lem of  supplying  these  villages  and  small 
towns  with  a  gravity  water  supply  from 
streams,  is  for  the  next  generation  of 
hydraulic  engineers  to  solve. 

A  third  field  includes  the  development 


of  water  power.  Here  the  hydraulic  en- 
gineer stands  only  on  the  threshold  of 
what  is  to  be  accomplished.  Already 
there  is  a  decided  activity  in  this  direc- 
tion, but  it  is  only  the  beginning. 

Vast  Future  of  Water  Po-wer 

''There  is  enough  water  power  in  this 
country,"  says  Air.  Cooley,  "to  turn  every 
wheel  for  every  industry  in  the  land.  Not 
only  that.  There  is  enough  water  power, 
properly  developed,  to  heat  every  home 
and  cook  every  meal  in  the  country.  The 
water  power  of  the  country  is  higher  in 
value  than  any  mineral  resource,  and  the 
development  of  this  resource  is  only  in 
its   infancy." 

The  fourth  field  for  the  hydraulic  en- 
gineer is  another  into  which  he  as  yet  has 
hardly  more  than  stepped — the  develop- 
ment of  waterway  systems. 

Here,  as  in  all  other  forms  of  engineer- 
ing, it  is  necessary  to  call  attention  to  the 
economic  character  of  the  engineer's 
work.  An  engineer  is  always  an  economic 
force.  He  is  always  dealing  with  economic 
questions,  as  much  as  he  is  dealing  with 
physical  questions.  He  is  making  pos- 
sible the  production  of  something. 

Water-ways  to  Be  Built 

The  hydraulic  engineer  engaged  in  the 
creation  of  a  waterway  system  is  dis- 
tinctly engaged  in  handling  an  economic 
subject.  It  is  one  which  has  been  fully 
recognized  in  France  and  in  Germany, 
while  in  the  United  States  it  has  not  been 
heard  to  any  extent.  In  France  and  Ger- 
many, the  railroad  and  the  waterway 
are  developed  in  common.  France  has 
waterway  systems  to  one-third  the  mile- 
age of  her  railroads. 

In  the  United  States,  from  the  Alle- 
ghaniers  to  the  arid  regions,  at  about  the 
hundredth  meridian,  lies  the  country 
which  can  be  chiefly  benefited  by  the  de- 
velopment of  waterway  systems,  a  coun- 
try which  such  hydraulic  engineers  as 
Air,  Cooley  hold  is  entitled  to  as  great 
expenditure  in  such  development  as  was 
expended  in  the  building  of  railroads. 

"This  is  to  be  our  next  great  move," 
says  Air.  Cooley.  "The  railroad  has  be- 
come too  expensive  a  factor  in  transpor- 
tation. We  must  find  a  cheaper  means 
for  the  carrying  of  the  great  basic  neces- 
sities of  our  life.    If  we  are  to  maintain 
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permanent  supremacy  we  must  develop 
our  waterway  systems.  We  have  been 
only  scratching  the  surface  in  a  chaotic 
sort  of  way.  In  this  form  of  hydraulic 
engineering  there  is  a  field  of  usefulness 
for  a  century  to  come." 

For  the   Storage  of  Water 

AMiile  the  conservation  of  water  m 
arid  regions  presents  an  immediate  prob- 
lem, the  storage  of  water  in  humid 
regions  presents  one  which  will  be  faced 
some  time  in  the  future.  The  hydraulic 
engineer  will  be  called  in  to  store  the 
floods  of  the  humid  regions  and  to  equal- 
ize the  flow  of  water  for  navigation  and 
power. 

As  an  economic  proposition, the  storage 
of  water  in  the  humid  regions  is  only 
less  valuable  than  its  conservation  in  the 
arid  regions.  There  is  intrinsic  value  in 
the  lakes  and  reservoirs,  aside  from  the 
value  they  possess  for  fish  culture  and 
because  of  their  beauty. 

In  China  an  acre  of  water  is  as  valuable 


as  an  acre  of  land  in  the  production  of 
food.  In  Illinois  the  value  of  the  Illinois 
river  in  the  fish  taken  from  it  is  as  great 
per  acre  as  the  value  of  Illinois  farm 
land. 

To  Reclaim  Swamp  Lands 

In  addition  to  those  five  fields  which 
have  been  considered  in  brief,  a  word 
might  be  said  of  the  work  which  is  to  be 
done  by  the  hydraulic  engineer  in  the  re- 
clamation of  swamp  and  wet  lands  and 
in  the  protection  of  alluvial  lands  against 
overflow. 

The  interest  which  the  technical  stu- 
dent or  the  young  man  considering  a 
technical  training  will  find  in  these  sub- 
jects, will  be  based  on  the  fact  that  they 
are  in  a  state  of  development.  The  op- 
portunities in  them  will  be  greater  when 
he  has  completed  his  study  than  they 
were  when  he  started  in. 

They  will  be  developing  with  him.  and 
they  hold  promises  which  will  last  his 
lifetime. 


At  Fourscore 

/^ALL  her  not  old,  although  the  flight  of  years 
^^^     Has  measured  off  the  allotted  term  of  life ! 
Call  her  not  old,  since  neither  doubts  nor  fears 
Have  quenched  her  hope  throughout  the  long,  long  strife. 

They  are  not  old,  though  days  of  youth  are  fled, 
Who  quaff  the  brimming  cup  of  peace  and  joy! 

They  are  not  old  who  from  life's  hidden  springs 
Find  draughts  which  still  refresh  but  never  cloy ! 

For  what  are  years,  though  flying  ne'er  so  fast? 

A  year's  a  day  if  full  of  gladsome  zest ! 
But  who  shall  measure  time,  when  hopes  are  past? 

A  day's  a  year  if  sorrow  is  the  guest. 

The  secret  of  perpetual  youth  is  hers 

Who  finds  delight  in  deeds  of  kindness  wrought ; 

No  age  can  dim  the  luster  of  her  crown 

Whose  days  with  loving  ministry  are  fraught. 

F.  E.  Snow  in  The   Outlook. 


How  a  Bro^wn  Hero  Died 

Dauntless   Devotion  to  Duty  Displayed  by  an  East  Indian  Civil  Engineer 
in  the  Desolate  Hinterland  of  Asia. 


By  JOHN  LA  CROSSE,  M.  D. 


WHEN  the  story  of  all  the  heroes 
comes  to  be  written,  men  who 
have  followed  the  profession 
of  engineering  will  fill  a 
large  place  in  the  book.  They  are  men 
whose  names  one  rarely  sees  in  the  news- 
papers ;  to  them  no  Carnegie  medals  are 
awarded,  though  they  have  risked  their 
lives  and,  mayhap,  lost  them  in  a  daunt- 
less devotion  to  the  duty  which  lies  near- 
est at  hand. 

Witness  one  Mohi-ud-din,  a  poor, 
brown  East  Indian  civil  engineer  and 
surveyor — servant  of  the  British  Seistan 
Boundary  Commission.  Seistan,  as  one 
may  find  on  the  maps,  is  the  name  of 
a  great  stretch  of  wild,  desolate,  unex- 
plored country  lying  in  the  hinterland  of 
Asia,  up  somewhere  between  British 
India  and  Afghanistan.  An  awesome 
land  is  Seistan.  For  months  at  a  time  it 
bakes  in  a  sweltering,  dry,  burning  heat, 
while  during  the  same  months  a  hot  si- 
rocco blows  across  the  parched  land  with 
the  fury  and  swiftness  of  a  Western  cy- 
clone. This  wind  is  known  as  the  "120- 
day  wind,"  and  it  reaches  the  velocity  of 
120  miles  an  hour,  as  measured  by  de- 
pendable instruments. 

Ans^vers  the  Call  of  Duty 

It  was  necessary  for  the  peace  and 
comfort  of  the  great  British  Foreign  Of- 
fice, that  the  boundary  line  of  Seistan 
should  be  accurately  surveyed  and  laid 
out.  For  that  work  a  commission  of  civil 
engineers  was  appointed,  serving  with 
them,  as  one  with  technical  skill  to  do 
the  work  and  personal  daring  to  under- 
take it,  Mohi-ud-din.  unknown  to  all  but 
a  few  English  officials. 

While  in  Seistan,  he  was  ordered  to 
explore  and  map  out  the  Dasht-i-Margu, 
a   very   forbidding  desert    between    the 


Ikdmund  and  Kash  rivers;  and  in  June, 
1903,  in  spite  of  the  extreme  heat,  he 
struck  out  from  a  point  west  of  Rudbar 
on  the  Helmund,  on  a  course  nearly  due 
north,  his  party  consisting  of  four  sur- 
vey assistants,  four  Afghan  guides,  and 
two  camel  men. 

Wander  in  a  Waterless  Desert 

They  marched  all  night,  called  a  halt 
in  the  early  morning,  and  continued  the 
march  during  the  day.  At  nightfall  the 
water  carried  by  the  camels  had  given 
out,  and  the  guides  urged  that  either  the 
return  journey  should  be  begun  at  once 
or  a  route  taken  due  west,  so  as  to  strike 
the  northern  bend  of  the  Helmund.  Mo- 
hi-ud-din, however,  was  determined  to 
push  on,  and  a  guide  was  sent  off  on  a 
camel  to  find  water.  He  returned  with 
a  leather  skin  full,  but  it  was  so  brackish 
that  those  who  drank  it  fell  ill  and  could 
not  eat  their  food.  The  party  had  then 
to  march  on,  and  they  were  fortunate 
enough  to  reach  another  well  where  a 
small  supply  of  drinking  water  was  ob- 
tained. 

Tie  Themselves  on  Riding  Camels 

At  midnight  on  the  14th  they  started 
again,  still  steering  northward,  and  at 
daybreak  they  halted  on  a  high  desert 
plain.  There  was  no  sign  of  water,  and. 
the  position  being  critical,  Mohi-ud-din 
reluctantly  recognized  the  futility  of 
further  exploration.  He  agreed  to  re- 
turn, but  by  night,  after  great  sufferings 
from  thirst,  two  of  the  guides  became  in- 
sensible. A  third  guide.  Sultan  Ma- 
homed, tied  each  of  them  upon  a  riding 
camel  and  himself  on  a  third  camel.  The 
animals  were  then  linked  together  and 
left  to  go  whither  their  instinct  would  lead 
them.    Sultan  Mahomed  fell  unconscious 
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CAMEL  DRIVERS  WAITING  TO  START  FOR  THE  SEISTAN  COUNTRY. 


during-  the  night,  and  remembered  noth- 
ing till  he  came  to  through  water  being 
poured  down  his  throat.  He  and  his 
friends  had  been  rescued  by  a  hunter  who 
had  wandered  into  the  desert  in  quest  of 
wild  asses.  The  party  were  within  an 
ace  of  death,  but  were  taken  to  Chakan- 
sur,  an  Afghan  village  on  the  Kash  river, 
and  under  careful  treatment  recovered. 
The  rest  of  the  party  under  Mohi-ud- 
din  met  with  a  melancholy  fate.  They 
were  too  weak  to  march,  and  the  first  to 


die  was  a  camel  man,  who  wandered  into 
the  desert  and  never  returned.  The  others 
remained  all  night  with  Mohi-ud-din,  and 
in  the  early  morning,  seeing  he  was 
nearly  dying,  they  crawled  to  a  ravine 
close  by  and  dug  for  water.  No  spring 
was  found  and  their  only  relief  was  to 
throw  the  damp  earth  over  their  bodies. 
In  the  evening  some  of  these  men  suc- 
ceeded in  struggling  back  to  camp,  where 
they  found  Mohi-ud-din  dead  alongside 
of  his  horse. 
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His  faithful  attendant,  strong  in  his 
sense  of  duty,  cut  the  map  off  the  sur- 
veyor's plane  tahle  and  wrapped  it  round 
his  body  in  his  waistband.  He  afterward 
explained  that  he  was  afraid  to  carry  it 


day,  but  must  have  become  delirious,  for 
he  remembered  nothing  till  he  regained 
consciousness  for  a  time  by  stumbling 
into  a  pool  of  water. 

On  coming  to   again,  he   found  him- 


TYPE  OF  DESERT  DWELLERS  IN  THEIR  HOME. 


in  his  hand,  for  fear  he  miglit  become  in- 
sensible and  lose  it.  They  then  wandered 
from  the  camp,  and,  finally,  all  but  Saidu 
lay  down  in  the  shade  of  a  high  mound 
to  die.     Saidu  struggled  on  the  whole 


self  being  carried  on  a  man's  back  to 
Chakansur.  He  had  been  discovered  by 
some  villagers,  and,  as  in  the  case  of  the 
three  guides,  his  life  was  saved  only 
with  great  difficulty. 
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Dead  Engineers  are  Buried 

The  Afghan  authorities  sent  out  search 
parties  with  water,  and  eventually  re- 
covered the  bodies  of  Mohi-ud-din  and 
the  three  sub-surveyors,    together    with 


a  first  cousin  of  the  Prophet.  Mohi-ud- 
din's  death,  although  brought  on  perhaps 
by  a  too  venturesome  disregard  of  dan- 
ger, was  a  conspicuous  instance  of  the 
devotion   met   with   in   the   native   ranks 


IFLATING  BULLOCK-SKIN  BOATS  FOR  CROSSING  THE  SWIFT  KASH  RIVER. 


the  camp  kit.  The  bodies  were  rever- 
ently interred  by  the  Afghans  at  the 
shrine  of  Amiran,  a  place  of  peculiar 
sanctitv,  as  Amiran  is  said  to  have  been 


of  the  Indian  Survey  Department,  and 
it  is  gratifying  to  learn  that  a  fitting  re- 
ward has  been  accorded  to  the  faithful 
Saidu. 


I^  2SloIB-Hr§iiaIb<§2p{l. 


THE  engineer,  a  mighty  man,  with  grease  upon  his  nose. 
Was  crawling  underneath  his  trucks  and  soiling  up  his  clothes 
To  oil  his  throbbing  engine,  with  a  piece  of  rubber  hose. 
When  sauntered  up  the  fireman,  a  goodly  man  and  true, 
And  spun  this  yarn  which  I,  in  turn,  am  spinning  on  to  you. 


"Twas  many  years  ago,"  says  he,  a-pulling  out  a  hunk 

Of  Brotherhood  tobacco  and  biting  off  a  chunk, 

"When  me  and  Bill,  the  engineer,  first  hiked  it  up  the  rails 

With  Bill  behind  the  throttle  of  a  bunch  o*  scrap  and  nails. 

And  me  a-feeding  paper  waste  and  now  and  then  a  coal. 

And  all  the  while  a-keeping  of  me  finger  on  a  hole 

To  keep  the  steam  from  spurting  through,  where  she  had  sprung  a  leak. 

And  Bill  so  busy  likewise  that  he  couldn't  stop  to  speak. 

"Ah  me,  them  times  is  over,"  and  he  heaved  a  heavy  sigh, 
And  suddenly  I  noticed  that  a  tear  stood  in  his  eye; 


(462) 


"We  used  to  call  her  'Grandma'  'cause  she  looked  so  weak  and  frail. 
For  every  time  she  turned  a  wheel,  she  seemed  to  shed  a  nail ; 
Her  firebox  kept  coming  loose,  her  cab  was  all  askew. 
And  every  switch  we  hit  she  seemed  to  sort  o'  bend  in  two ; 
Sometimes  she  used  to  have  a  kind  of  fussy,  fretful  day. 
And  scattered  every  brand  of  junk  along  the  right  o'  way, 
The  section  bosses  hollered  that  we  littered  up  the  track. 
But  used  to  save  the  pieces  'cause  we  had  to  put  'em  back. 

"But  BOl" — his  eye  rove  up  the  track — "was  bound  to  stick  it  through 
He  telegraphed  in  orders  for  manila  rope  and  glue. 

"One  day  we  got  dispatches  for  to  shift  an  empty  car 

That  was  laying  on  a  siding — and  it  wasn't  very  far — 

But  Bill  got  out  his  monkey-wrench  and  bolted  on  his  clamps 

While  I  patched  up  the  biggest  holes  with  canceled  postage  stamps ; 

We  tied  a  rope  around  her  and  we  nailed  her  smokestack  fast 

And  Bill  put  in  some  mucilage  and  'lowed  he  thought  she'd  last. 

1  heated  up  the  water  in  her  boiler  to  a  boil ; 

We  couldn't  have  it  hotter  'cause  she  might  blow  up  and  spoil. 

"Ah  me,  she  was  a  gallant  craft,  that  ancient  iron  steed." — 
Dejection  sat  upon  him  as  though  his  heart  would  bleed. 

"She  traveled  dovm  the  rumbling  road  wath  weird,  asthmatic  groans  ; 
She  limped  up  to  the  box-car  with  her  stiff,  rheumatic  bones  ; 
We  coupled  on ,  Bill  pulled  her  wide ,  she  gave  a  mighty  stir. 
Her  whistle  blew,  her  bell  rang  out,  she  trembled  to  a  blur; 
Bill's  face  grew  ashy  pale;   he  cried,  'Jim,  jump,  she's  going  to  bust;' 
When  suddenly  she  gently  sighed,  and  crumbled  into  dust." 

He  stopped — the  grimy  engineer  was  crawling  from  his  hole — 
A  minute  more  —  the  fireman  was  busy  shovelling  coal. 
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Hail  the  Electric  Housekeeper 

Some  of  the  Many  Ways  in   which  the  Magic  Current  is  Ready  to  Serve  in 
the  Average  Home 


By  E.  S.  WATERS 


W(3A1AX'S  Rights! 
The  right  to  vote  at  state 
and    national     elections ;    the 
right     to     hold     all     elective 
offices. 

These  be  the  subjects  of  shrill,  vocif- 
erous demand,  with  the  deep,  basso- 
profundo  growl  of  G.  Cleveland  leading 
the  chorus  in  denial. 

But  there  are  other  rights,  vastly  more 
potent,    closer    at    hand,    easier    to    get. 


Electrical  Comb. 


And  women  seem  strangely  slow  about 
taking  them. — 

The  right  to  do  that  work  which  must 
always  be  the  greatest  work  of  women, 
in  the  easiest  way;  the  right  to  all  the 
assistance  which  science  and  invention 
stand  ready  to  give. 

Suppose  a  farmer  still  scratched  the 
surface  of  his  fields  with  a  wooden  plow  , 
the  riding  sulky  standing  idle  in  the 
shed.  A\'omen  and  all,  we  should  call 
him  a  fool,  blind,  behind  the  times,  too 
much  lacking  in  intelligence  to  be  more 
than  laughed  at  when  he  demands  a 
wider  voice  in  deciding  matters  of  im- 
port. 

Woman's  Work  is  Never  Done 

It  would  be  luigallant,  certainly  un- 
pleasant,    and     possibly     dangerous,    to 
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make  too  clear  the  parallel  between  that 
farmer  and  the  average  housekeeper. 
Yet  it  is  a  fact  that  it  is  harder  to  intro- 
duce a  labor-saving  device  in  the  kitchen 
than     anywhere     else.     The     successful 


old  appliances  with  a  devotion  which 
goes  far  towards  accounting  for  the  truth 
of  the  old  proverb  that  "woman's  work 
is  never  done." 

Not  one  woman  in  a  hundred  thousand 


ELECTRICAL  KITCHEN  IN  EDlSuN  ELILDING,  CHICAGO. 


manufacturer  goes  far  afield  to  find  any- 
thing which  will  cut  down  the  labor 
necessary  for  the  making  of  his  product ; 
but  the  head  of  the  average  private  food 
factory  sticks  to  her  old  ways  and  her 


has  yet  begun  to  realize  that  the  best 
niaid^  of  ah  work  on  earth  is  the  little 
copper  wire  which  brings  the  electric 
current  into  her  home  for  lighting  pur- 
poses. 
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"We  know  all  about  it,"  goes  up  the 
answering  chorus,  "but  it  costs  too  much 
to  run  things  by  electricity." 

The  answer  is  not  convincing,  for  the 
fact  that  not  even  in  homes  where  the 
question  of  expense  is  not  a  vital  one, 
has  electricity  been  eiuployed  in  one 
tenth  of  the  ways  in  which  it  can  do  the 


be  a  convincing  argument  with  the  neat 
and  thrifty  housekeeper  —  makes  no 
muss ;  it  does  away  altogether  with 
smoke,  soot,  ashes,  and  dirt  of  all  kinds. 
In  the  average  kitchen,  half  or  more 
of  the  heat  is  literally  wasted — goes  up 
the  chimney.  By  the  use  of  electric 
cooking  apparatus  one  gets  just  the  de- 


ELECTRICAL  STOVE  AND  KETTLE. 


work  more  quickly,  more  easily,  and  bet- 
ter than  any  of  the  agencies  now  in  use. 
Furthermore,  many  electrical  appliances 
could  be  used  in  the  average  family  at 
an  actual  saving  in  dollars  and  cents,  to 
say  nothing  of  the  saving  in  human  en- 
ergy and  nervous  force. 

And  the  electric  current — this  should 


Electrical  Oven. 


gree  of  heat  required  for  just  the  time 
it  is  needed — and  no  longer.  A  one-hole 
electric  cooking  stove  costs  about  $4  and 
can  be  run  for  half  an  hour  for  four 
cents.  An  electric  flat-iron  heater  costs 
two  cents  to  operate  for  fifteen  minutes ; 
a  water  heater  costs  five  cents  an  hour ; 
an  electric  wafile  iron,  five  cents  for  half 
an  hour ;  a  chafing 
dish,  perfectly  cleanly, 
instantly  ready,  costs 
the  same.  There  are 
also  electric  ovens, 
plate  warmers. boilers, 
broilers,  toasting 
irons, and  all  the  other 
appliances  which  go 
to  make  up  a  complete 
kitchen. 

A  newer  applica- 
tion of  electricity  to 
household  uses  is  the 
electric  refrigerator. 
Heretofore  the  diffi- 
culty has  been  to 
make  a  practical  ap- 
paratus small  enough 
for  use  in  the  average 
household.  An  elec- 
tric   machine    which 
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will  furnish  refrigeration  equivalent 
to  that  supplied  by  800  pounds  of 
ice  daily  has  been  on  the  market 
for  some  time  and  shows  a  saving 
of  fifty  per  cent  over  the  ice-cooled  ap- 
paratus. Now,  it  is  claimed,  a  smaller 
electric  refrigerator  is  about  ready  for 
general  introduction,  which  will  take  the 
place  of  ice  boxes  which  now  use  100 
pounds  daily.  It  will  show  a  considerable 
saving  over  the  cost  of  ice,  and  will  do 
away  wath  the  uncleanliness,  odor,  and 
general  sloppiness  which  too  often  make 
the  ordinary  ice  box  a  nuisance.  The 
new  machine  will  be  so  arranged  that 
when  the  desired  degree  of 
cold  is  reached  the  electric 
current  will  be  automat- 
ically shut  off,  to  be  turned 
on  again  in  the  same  way 
when  the  temperature  rises 
above  a  certain  point. 

Widely  Used  in  France 

In  France  the  use  of 
electricity  in  the  household 
kitchen  has  been  developed 
luore  than  elsewhere, 
though  the  kitchens  of 
several  of  the  larger  and 
more  modern  hotels  depend 
entirely  for  cooking  pur- 
poses on  the  magic  current. 
It  has  also  been  adopted  by 
some  of  the  ready-cooked 
food  manufacturers  and  it 
shows  them  a  substantial 
saving  over  other  methods 
of  obtaining  heat. 

As  the  development  of 
water  power  and  other 
large  and  low  cost  electric 
plants  progresses,  it  is  cer- 
tain that  the  electric  kitchen 


will  come  into  more  and  more  general 
use. 

For  the  sick  room  and  boudoir  a  num- 
ber of  electrical  appliances  have  been  put 
on  the  market  which  are  a  great  improve- 
ment over  anything  heretofore  devised. 
In  the  place  of  the  familiar  hot-water 
bag,  for  making  local  applications  of 
heat,  there  is  offered  an  electric  heating 
pad,  which  not  only  does  away  with  the 
possible  danger  of  leakage,  but  retains 
its  heat  at  any  desired  degree  for  as  long 
as  required.  This  pad  costs  one  cent  an 
hour  to  use. 

To  Heat  the  Baby's  Bottle 

Parents  of  3-oung  infants  will  ap- 
preciate a  little  device  for  heating  the 
baby's  milk.  It  can  be  turned  on  by 
the  pressure  of  a  button  and  does  the 
work  almost  instantly.  For  invalids  who 
suffer  with  cold  feet  there  is  an  electric 
foot-warmer,  which  has  all  the  virtues 
of  other  electric  heating  apparatus.  And 
for  keeping  sick  rooms  at  a  continuously 
exact  degree  of  heat,  there  are  electric 
radiators,  which,    when    properly    man- 


Sewing  Machine  Run  by  Electric  Motor, 
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aged,  do  not  greatly  exceed  in  cost  that 
of    heaters     using    other     fuel. 

The  woman  who  curls  her  hair  may 
use  an  electric  iron-heater  at  a  cost  of 
six-tenths  of  a  cent  for  half  an  hour. 

A  small  electric  motor  may  be  used  in 
the  household  for  running  the  sewing 
machine,  and  for  a  large  variety  of  other 
purposes  where  a  small  amount  of  power 
is  required,  from  playing  the  piano  to 
rocking  the  ba1)y's  cradle. 

Looked   at    from   any    standpoint   the 


women  of  the  world  should  be  quite  as 
vitally  interested  as  are  the  men  in  the 
progress  which  is  being  constantly  made 
in  the  production  of  cheaper  power. 
Sooner  or  later,  it  is  certain,  the  largest 
part  of  all  household  work  will  be  done 
b}-  electricity.  Undoubtedly  women  may 
hasten  the  coming  of  that  time  by  taking 
quick  advantage  of  all  the  electrical  aids 
which  in  great  variety  are  even  now 
ready  for  their  service  on  an  economical 
basis. 


Damming  a  Southern  River 

The  Great  Lock  and  Dam  on  the  Tennessee,  which  will  Furnish  Light  and 
Power  to  the  Historic  City  of  Chattanooga 


By  ARTHUR.  B.  HINSDELL 


IX  the  valley  of  the  historical  Cum- 
berland mountains  thirty  odd  miles 
below  Chattanooga,  Tennessee,  a 
lock  and  dam  in  some  respects  the 
greatest  in  the  world  is  about  to  be  built 
across  the  Tennessee  river  for  the  pur- 
pose of  furnishing  Chattanooga  with 
light  and  power.  The  undertaking  is  to 
be  an  example  of  remarkable  engineer- 
ing work,  and  the  power  received  will 
be  equivalent  to  36.000  horse-power.  The 
lock  is  to  have  a  lift  of  40  feet,  while  the 
dam  will  be  1,200  feet  long. 

A  corporation  known  as  the  Chat- 
tanooga &  Tennessee  River  Power  Com- 
pany, of  which  J.  M.  Williams  is  the 
president,  was  recently  incorporated  for 
$3,000,000,  and,  after  considerable  lob- 
bying, had  a  bill  passed  through  Con- 
gress, under  which  they  are  to  erect  the 
lock  and  dam  for  the  Government  in  re- 
turn for  the  power  privilege  for  ninety- 
nine  years. 

The  undertaking  seemed  almost  an  im- 
possible one;  but  Major  Newcomer, 
Lieut.  W.  G.  Capels.  and  John  M.  G. 
Watt,  of  the  United  States  Engineer 
Corps,  have  solved  the  problem.     J.  C. 


Guild,  a  local  engineer  and  an  officer  of 
the  company,  has  worked  out  the  power 
plans. 

The  site  of  the  lock  and  dam  is  at 
Hale's  Bar,  a  point  thirty-three  miles 
down  the  river  from  Chattanooga,  but 
less  than  thirteen  miles  across  country. 
It  is  at  the  exact  spot  where  General 
Grant  crossed  with  pontoon  bridges  in 
1863.  The  original  intention  of  the  com- 
pany and  engineers  was  to  locate  the 
dam  some  fifteen  miles  farther  upstream, 
at  a  place  known  as  Scott's  Point ;  but 
this  was  given  up  because  of  the  steep 
hills  on  either  side  of  the  stream,  afford- 
ing no  space  for  buildings.  And  then, 
too,  this  site  would  have  been  quite  too 
close  to  the  famous  "suck"  of  the  Ten- 
nessee river. 

At  the  place  now  selected  for  the  work, 
the  river  is  1,200  feet  wide;  and  a  Cy- 
clopean concrete  dam  with  straight  con- 
crete facing  will  be  built  across  at  this 
point.  The  masonry  work  will  be  50 
feet  thick  and  from  42  to  (^2  feet  high. 
This  height  includes  a  lo-foot  spillway, 
which  will  be  raised  and  lowered  by  ma- 
chinery.   In  the  base  of  the  construction 


DAMMING   A    SOUTHERN   RIVER 


469 


will  be  placed  forty  turbines,  whicb  will 
supply  37,500  horse-power — sufficient  to 
light  and  heat  as  well  as  furnish  motive 
power  for  all  the  manufactories  and 
street-cars  in  the  citv    of    Chattanooga. 


gates  of  this  lock  will  be  under  such  a 
pressure  as  to  require  more  than  50 
horse-power  to  raise  them. 

The  erection  of  the  lock  and  dam  in 
the  Tennessee  river  will  do  awav  with 
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CHATTANOOGA  LOCK  AND  DAM. 


There  will  be  enough  left  over  to  run 
trolley  lines  all  over  the  State,  should 
the  promoters  care  to  do  so.  The  plant, 
next  to  those  at  Niagara  Falls,  will  be 
the  largest  water-power  plant  in  the 
country. 

But  the  construction  of  the  great  lock 
is  to  be  the  most  interesting  feature  of 
the  work.  A  lift  of  40  feet  is  designed, 
which  means  the  greatest  lock  in  the 
world.  The  lock  will  be  located  on  the 
right-hand  side  of  the  stream  opposite 
the  power  plant.  The  best  of  concrete 
will  be  used  in  the  construction,  and  the 
inner  walls  will  be  60  feet  wide,  312  feet 
long,  and  25    feet    thick.     The    flood- 


the  dangerous  "suck"  eighteen  miles 
above,  where  hundreds  of  accidents  have 
occurred  to  river  craft.  The  Cumber- 
land mountains  come  down  with  consid- 
erable steepness,  crowding  the  stream 
into  less  than  900  feet  of  space,  and 
causing  the  river  at  this  point  to  flow  at 
a  terrible  pace.  Boats,  getting  caught 
in  the  suck,  shoot  through  the  pass  at 
a  speed  which  often  results  in  accidents. 
This  will  be  a  thing  of  the  past  when  the 
dam  is  completed,  as  the  back  throw  will 
extend  for  twenty  miles,  causing  the 
river  to  flow  at  a  level  of  630  feet  above 
the  sea  for  this  distance.  It  descends 
through  some  forty  feet  along  this  course. 


HARRIS  C.TROWB.S. 
Gr©^diis^.tje,  Slqyd.  1p2>ciniii^   School  of  Boston 


Slovd  is  the  Swedish  system  of  nvmnal  traitiing,  as  originated  and  taught  by  Herr  Otto 
Salomon  of  Nads,  Sweden'.  Sloyd  differs  from  other  systems  of  manual  training  in  that  it  has 
for  its  object  the  harmonious  developjnent  and  training  of  head  and  hand.  The  course,  of  which 
this  is  the  first  lesson,  is  intended  for  boys  of  from  twelve  to  eighteen  years  of  age,  and  can  be 
followed  in  the  home,  with  the  simplest  tools.  The  course  is  just  as  valuable  to  the  young 
man  who  intends  to  take  up  a  professional  career,  as  to  him  who  proposes  to  follow  a  handi- 
craft.—-Thk  Editors. 


THE  object  of  this  series  of  articles 
will  be  to  describe  the  construc- 
tion of  various  useful  objects,  all 
of  which  can  be  made  by  anyone 
of  a  mechanical  bent,  if  care  be  used  in 
following  instructions.  The  construction 
of  these  objects  involves  many  of  the 
fundamental  operations  of  woodwork- 
ing, which  will  be  described  in  connection 
with  their  application  to  each  model,  so 
that  anyone  following  the  articles  will 
not  only  have  the  satisfaction  of  making 
something  useful  and  interesting,  but  will 
also  obtain  a  knowledge  of  the  correct 
method  of  using  the  common  tools,  sucli 


as  the  knife,  plane,  and  saw,  which  every 
one  should  possess. 

Model  No.  I.  The  Wedge.  The  tools 
required  in  making  this  model,  which  is 
shown  in  Fig.  i,  are  a  35^ -inch  beveled- 
edge  Sloyd  knife,  price  45  cents ;  a  2-foot 
2-fold  boxwood  rule,  price  15  cents;  and 
a  lead  pencil,  price  3  cents.  The  wood 
used  should  be  well-seasoned  white  pine, 
with  straight  grain,  of  3^ -inch  thick- 
ness. 

How  to  Make  a  Wedge 

First  split  off  a  piece  about  i '  4  inches 
wide    and   6   inches    long.      Instructions 


[m) 


COURSE  IN  SLOYD   FOR  BOYS 


471 


should  be  followed  exactly  here ;  and  the 
wood  should  not  be  sawed,  but  split,  in 
order  that  the  grain  shall  be  parallel  with 
the  edge.  With  the  rule  and  pencil,  rule 
a  line  on  the  broad  surface  of  the  stock, 
parallel  with  the  edge  and  about  one- 
eighth  of  an  inch  from  it,  so  that  when 
the  piece  is  finished  to  this  line  all  the 
unevenness  left  by  the  splitting  cut  will 
be  removed,  but  without  wasting  any 
more  stock  than  necessary. 

The  piece  should  now  be  finished  to 
this  line  with  the  knife  ,  which  should  be 
used  with  a  drawing  motion ;  that  is,  the 
knife  should  be  drawn  along  from  the 
heel  to  the  point  of  the  blade,  at  the  same 
time  it  is  pushed  along  the  work.     This 


straight  and  square  with  the  broad  sur- 
face of  the  stock,  lay  ofif  on  the  broad 
surface  a  distance  of  ^  inch  from  the 
edge  at  each  end,  and  connect  these  two 
points  with  a  line,  which  will,  of  course, 
be  parallel  with  the  finished  edge.  Finish 
to  this  edge  in  the  same  manner  as  de- 
scribed in  finishing  to  the  first  one. 

Cut  Towards  the   Center 

Having  done  this,  finish  one  end  of  the 
stock  square  and  true  with  both  the  edges 
and  the  surfaces  of  the  piece.  In  doing 
this  the  cut  should  be  made  from  each 
side  toward  the  center,  because  there  is 
danger  of  chipping  ofif  parts  of  the  object 
if  the  cut  be  made  completely  across  it. 


enables  the  fine  teeth,  which  are  always 
present  on  any  edged  tool,  to  sever  the 
fibers  of  the  wood  by  a  sort  of  sawing 
motion,  which  greatly  facilitates  the 
work,  and  permits  of  a  better  result  being- 
obtained. 

The  stock  should  be  finished  exactly 
to  the  line,  and  at  the  same  time  the  nar- 
row edge  should  be  kept  square  with  the 
broad  surface.  Always  cut  from  the  body 
rather  than  toward  it. 

Training  for  the  Eye 

In  making  this  cut  there  will  be  a  tend- 
ency for  a  right-handed  person  to  cut 
under  on  the  nearer  left-hand  corner  and 
on  the  further  right-hand  corner,  and 
special  pains  should  be  taken  to  avoid 
this.  The  trueness  of  the  cut  should  be 
tested  frequently  with  the  eye,  which  will 
thus  become  trained  gradually  to  detect 
the  slightest  inaccuracy. 

Having  finished  this  edge  so  that  it  is 


From  this  finished  end  lay  off  a  distance 
of  5  inches,  and  rule  lines  around  the 
piece  parallel  to  the  finished  end,  but  do 
not  cut  off  to  finished  length  at  present. 
Turn  the  work  on  edge  and  rule  lines 
AB  and  AC  shown  in  Fig,  2,  on  both  of 
the  edges.  In  making  the  oblique  cut 
which  forms  the  taper  of  the  wedge,  do 
not  attempt  to  bring  the  whole  of  the 
broad  surface  down  to  the  oblique  lines 
at  once,  but  leave  the  center  untouched, 
beveling  down  to  the  lines  on  either  edge 
first,  so  as  to  leave  the  end  view  similar 
to  D,  Fig.  2.  Finally  finish  the  center 
also. 

Knife  the  Only  Tool   Required 

Next  round  the  end  as  shown  at  the 
left  in  the  upper  view.  Fig.  i,  cutting 
from  the  edges  toward  the  center  or  with 
the  grain  instead  of  against  it. 

This  arc  should  be  made  by  the  eye, 
and   care  should  be  exercised   to   make 
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it  a  smooth  curve  or  perfect  arc  of  a 
circle.  There  is  now  nothing  further  to 
do  before  cutting  off  to  length,  which 
should  be  done  bv  notching  the  work  all 
around  but  well  back  from  the  finish  line. 
After  cutting  off  to  approximately  the 
correct  length,  finish  to  exact  dimensions. 


Lastly,  remove  the  corners  as  shown  in 
Fig.  I,  and  the  object  is  complete. 

No  other  tools  should  be  used  in  mak- 
ing this  model  than  those  described,  as 
this  is  purely  an  exercise  with  the  knife, 
and  if  performed  according  to  directions 
will  give  a  great  deal  of  skill  in  its  use. 


Why  the  **Bennington"  Blew  Up 

Disaster  Caused  by  the  Careless  Act  of  a  Fireman  on  the  Ill-Fated  Warship 


By  A.  S.  JOHNSON.  Ph.  D. 


JUST  as  the  weakest  link  is  the 
"danger  spot"  in  a  chain,  so  the 
delicate  gauges  that  have  to  bear 
the  pressure  of  the  boiler  steam  are 
the  storm  center  for  the  eruptive  forces 
of  an  engine  room. 

Other  parts  of  the  machinery  may  be 
weak  through  original  defects  in  ma- 
terial or  workmanship,  or  may  be  weak- 


Captain  Lucien  Young  of  the  "Bennington." 

ened  as  the  inevitable  result  of  the  struct- 
ural changes  that  accompany  long-con- 
tinued vibration,  or  may  be  damaged  by 


accidental  and  unforeseeable  mishap.  All 
these  dangers,  however,  may  be  classed 
as  merely  occasional. 

Gauges,  the   Danger  Points 

But  here — in  the  little,  thin  glass  tube 
that  shows  the  height  of  water  around 
the  boiler  tubes,  or  in  the  delicate  piping 
and  valves  that  connect  the  steam-pres- 
sure gauge  with  the  steam  drum,  we 
have  a  permanent  hne  of  least  resistance, 
necessitating  constant  care  and  vigilance 
to  prevent  disaster. 

The  full  truth  regarding  the  recent 
fatal  explosion  in  the  boiler-room  of  the 
gunboat  Bennington  (Capt.  Lucien 
Young) ,  as  she  lay  in  the  harbor  of  San 
Diego,  California,  may  never  be  known, 
for  the  voices  that  could  probably  have 
told  the  story  are  forever  hushed ;  but 
the  careful  investigation  that  has  just 
been  concluded  by  a  naval  court  of  in- 
quiry has  elicited  what  the  country  will 
have  to  accept  as  at  least  a  credible  ex- 
planation. 

What  Caused  the  Explosion 

It  appears  that  for  some  unknown  rea- 
son, one  of  the  firemen  had  closed  the 
valve  in  the  pipe  connecting  the  steam 
drum  in  the  boiler  with  the  pressure 
gauge.  The  boiler  was  thus  left  under 
fire,  but  without  the  possibility  of  any 
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THE  U.  S.  S.  BENNINGTON  ON  THE  BEACH  IN  SAN  DIEGO  BAY  AFTER  HER  BOILERS 
HAD  EXPLODED. 


indication  of  the  pressure  within — which 
may  have  been  loo  or  200  or  even 
greater.  The  natural  result  was  a  dis- 
astrous explosion,  the  boiler  plates  be- 
ing ruptured  at  the  moment  their  tensile 
strength  was  overcome  by  the  increasing 
strain. 

The  ensign  in  charge  of  the  boilers 
at  the  time  is  held  responsible  for  the 
disaster.  It  was  his  duty  to  take  personal 
note  of  the  gauges,  and  see  if  they  in- 
dicated the  pressure  in  each  boiler.  In 
the  case  of  a  boiler  that  was  being  fired 
preparatory  to  putting  to  sea,  the  ab- 
sence of  any  pressure  record  was  a  con- 


dition  that  ought   to   have   excited   sus- 
picion at  once. 

Many  another  explosion  has  occurred 
through  similar  mischance ;  and  cases 
have  happened  where  the  valve  has  been 
apparently  open,  but  plugged  with  a  de- 
posit of  sediment.  The  extremely  re- 
grettable incident  at  San  Diego  is  but  one 
more  indication  of  the  great  delicacy  of 
warships  in  spite  of  their  strength,  and 
shows  the  constant  necessity  for  the  ex- 
ercise of  the  utmost  skill  and  cau- 
tion in  caring  for  and  operating  these 
great  mechanisms  that  are  the  basis  of 
our  sea-power. 
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American  Foreign  Commerce 

Commanding  Position  of  the  United  States  in  the  World's   Markets 


By  SIDNEY  JAMES 


STATISTICS  are  ordinarily  dry 
reading,  but  in  some  instances  are 
not  devoid  of  human  interest.  The 
accompanying  (Hagrams,  repro- 
duced from  Couinicrcial  America  (Phil- 
adelphia), tell  something  of  the  titanic 
struggle  of  nations  for  supremacy  in  the 
world's  markets. 

Over  one-fifth  of  the  entire  foreign 
trade  of  the  world  is  now  in  American 
hands.  It  is  with  Europe  that  we  do  the 
largest  business,  the  contiguous  countries 
of  North  America — Canada  and  Mexico 


Largest  Trade  with  Great  Britain 

Among  individual  countries,  our  chief 
trade  is  with  Great  Britain,  which  re- 
ceives one-third  of  all  our  exports  and 
sends  us  nearly  one-sixth  of  our  imports. 
Second  in  both  imports  and  exports, 
stands  Germany,  which  for  many  years 
has  bought  from  us  twice  as  much  as  it 
has  sold  us.  That  this  condition  of 
affairs  is  not  wholly  due  to  our  tariff,  as 
Germans  claim,  is  evidenced  by  the  fact 
that  nearly  three-fourths  of  our  exports 
to  Germany  consist  of  products  at  pres- 


Imports,  Sl,n7,512,529.  Exports,  81.518,561,720. 

FOREIGN  COMMERCE  OF  THE  UNITED  STATES. 

Figures  for  fiscal  year  ended  June  30,  1905. — Values  given  in  millions  of  dollars. 


— Standing  next  in  line.  Europe  supplies 
almost  one-half  of  what  we  buy,  and 
takes  more  than  two-thirds  of  what  we 
sell.  Among  the  continents,  she  ranks 
foremost  in  manufactures,  and  it  is  of 
these  products  of  her  industry  that  her 
exports  chiefly  consist ;  whereas  our  pur- 
chases from  non-European  countries 
comprise  mainly  food  products  and  raw 
materials. 
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ent  unobtainable  elsewhere,  raw  cotton 
making  up  mote  than  one-half  the  value, 
while  almost  everything  we  buy  from 
Germany  could  either  be  made  here  at 
home  or  bought  in  some  other  foreign 
country. 

In  respect  of  balance  of  trade,  Great 
Britain  is  even  worse  off  than  Germany, 
for  last  year  its  imports  from  the  United 
States  were  nearly  three  times  as  much 
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as  its  exports  to  the  United  States.  And 
other  countries  are  in  similar  case,  the 
Netherlands  buying  from  us  over  three 
times  as  much  as  it  sells  us  ;  Canada  over 
twice,  and  Australia  nearly  twice  as 
much. 

Balances  against  the  United  States 

In  many  instances,  on  the  other  hand, 
the  balance  of  trade  is  against  the  United 
States.  The  Dutch  East  Indies  last  year 
sold  to  the  United  States  more  than  ten 
times  as  much  as  it  bought  from  it ; 
Brazil,  nine  times ;  British  East  Indies, 
seven  times ;  Cuba  and  the  Philippines, 
each  twice  as  much. 

The  enormous  increase  in  the  manu- 
facturing interests  of  the  United  States 
in  recent  years,  is  shown  in  the  fact  that 
by  far  the  greatest  increase  in  our  im- 
ports has  been  in  materials  for  use  in 
manufactures.  While  imports  of  food 
products  and  manufactured  products 
have  nearly  doubled  since  1870,  imports 
of  materials  for  use  in  manufactures  have 
more  than  quadrupled  in  the  same  time, 
and  have  nearly  doubled  since  1895.  Our 
total   imports   crossed   the   billion-dollar 


limit  for  the  first  time,  in  1903  ;  in  1905 
they  amounted  to  $1,117,500,000,  of 
which  nearly  one-half  consisted  of  ma- 
terials for  use  in  manufactures. 

Sugar  Bill  the  Biggest 

More  money  was  paid  in  the  United 
States  last  year  for  sugar  than  for  any 
other  single  article  ever  imported  during 
any  one  year.  Our  own  territories  are 
important  producers,  Hawaii  supplying 
$35,000,000  worth,  Porto  Rico  $12,000,- 
000,  and  the  Philippines  $1,500,000 — 
which,  with  the  $97,000,000  worth  from 
foreign  countries,  gives  a  grand  total  of 
about  $146,000,000  as  our  sugar  bill  for 
1905.  The  United  States  is  the  greatest 
sugar  market  in  the  world.  Of  the  6,000 
million  pounds  of  sugar  annually  con- 
sumed in  this  country,  only  about  1,000 
million  pounds  is  our  own  home  product. 

Coffee  is,  next  to  sugar,  the  largest 
item  in  the  home  expenses  of  Americans. 
In  1905  we  imported  1,047,000,000 
pounds,  or  nearly  twice  as  much  as  in 
1894.  The  price  has  fallen  from  about 
16  to  8  cents  a  pound.  Four  pounds  out 
of  every  five  in  the  United  States  come 
from  Brazil. 


Rest 


fHE  man  -who  has  money  might  rest   if  he   ■would  ; 
And  the  man  who  has  none,  he  might  rest  if  he  could; 
But  never,  till  manhood  has  gone  out  of  style. 
Will  the  man  who's  a  man  want  to  rest  all  the  while. 
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Modern  American  Glass  Houses 

A  New  Type  of  Building  Construction  that  Combines  Cheapness  with  Durability 
and  Exceptional  Cleanliness 


By  FRANK  C.  PERKINS 

Consulting  Electrical  Engineer 


THE  Des  Moines  Savings  Bank,  as 
well  as  the  Methodist  Church  in 
that  beautiful  city  of  Iowa,  are 
to  be  built  with  glass  walls,  and 
a  26-story  office  building  of  glass  has 
also  been  proposed.  In  structures  built 
of  this  material,  the  ventilating,  as  well 
as  the  lighting,  heating,  and  cleanliness, 
excel,  it  is  claimed,  anything  of  this 
character  cA'er  before  attempted. 

These  buildings  were  designed  by  C. 
E.  Eastman,  a  well-known  architect  of 
Des  Moines,  Iowa,  whose  idea  of  glass- 
wall  construction  includes  the  use  of 
milk-white,  opalescent  wire  glass  54  inch 
thick,  securely  fixed  in  two  steel  vertical 
divisions,  which  are  parallel  and  laced  to- 
gether for  the  purpose  of  stiffening. 
These  divisions  are  supported  at  the 
floors  by  brackets  riveted  to  the  steel 
channels  of  the  floor  construction.     The 


wall  thus  consists  of  two  glazed  screens 
separated  by  a  foot  of  dead  air  space, 
which  affords  insulation  against  heat, 
cold,  or  sound  to  as  great  an  extent  as 
would  a  solid  brick  wall  of  the  same 
thickness.  The  double  vertical  divisions 
are  spaced  about  four  feet  apart.  The 
two  glass  screens  are  translucent  to  any 
degree  desired,  so  that,  in  cases  where 
windows  are  not  necessary  for  viewing 
the  landscape,  they  may  be  dispensed 
with  altogether,  provided  the  building 
would  warrant  the  installation  of  me- 
chanical ventilation  and  heating.  The  ex- 
terior effect  is  that  of  a  marble  wall  with 
or  without  windows.  If  windows  are 
desired,  it  is  not  necessary  to  have  the 
regulation  two-sash  type ;  but,  as  the 
pockets  are  already  provided,  single-sash 
metal  windows  can  be  used,  lifting  up 
into  a  metal  guide,  into  the  space  of  the 
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wall.  Onyx  and  many  other  kinds  of 
stone  can  be  imitated  with  the  glass. 

The  construction  provides  approxi- 
mately an  inch  for  movement  at  the  edges 
of  the  glass  sheets,  which  are  about  4  feet 
by  10  feet  in  size.  This  will  cause  any 
uneven  settlement  of  the  building  to  be 
adjusted  by  itself  in  the  framework  and 
glass,  without  becoming  evident  to  the 
eye. 

A  glass  wall  is  of  very  light  weight 
compared  with  one  of  masonry.  Fire 
damage  would  be  local  and  easily  re- 
paired, experience  showing  that  the  wire 
glass  prevents  the  spread  of  fire,  though 
the  glass  itself  is  shattered.  With  this 
construction,  however,  replacing  material 
is  easier  than  would  be  the  reglazing  of 


a  window  of  the  same  size.  The  expense 
of  a  glass  wall  is  some  less  than  that  of 
a  brick  wall,  and  lacks  all  the  disad- 
vantages of  the  latter,  being  much  lighter 
in  weight,  allowing  a  soft  light  to  pene- 
trate through,  and  having  a  surface 
which  is  self-cleaning  in  wet  weather,  and 
which,  in  the  case  of  tall  buildings  in 
cities,  reflects  light  to  the  lower  portions 
at  the  sidewalk. 

The  fact  that  no  windows  are  neces- 
sarily required  is  one  of  the  chief  ad- 
vantages claimed  for  this  method  of  con- 
struction, since  the  entrance  of  dust, 
smoke,  insects,  etc.,  through  such  open- 
ings, is  rendered  impossible.  When  an 
outlook  is  desired,  however,  plate-glass 
windows  can  be   inserted. 


Calculating  Indicator  Cards* 

Describing  the  Method  of  Finding  the  Area,  and  from  it  the  Average   Height   of 
an  Indicator  Card,  both  by  Actual  >leasurenient  and  by  the  Planimeter 


By  CARL  S.  DOW.  S.  B. 


THE  mean  effective  pressure,  or 
M.  E.  P.,  of  the  steam  in  the 
cylinder  of  an  engine,  is  equal  to 
the  area  of  the  indicator  diagram 
divided  by  its  length.  The  length  is 
easily  found  by  measurement  but  to  find 
the  area  is  more  difficult  since  the  shape 
is  irregular.  If  the  figure  were  regular 
its  area  could  be  found  by  geometry  or 
by  simple  formulas. 

The  area  of  the  indicator  card  can  be 
found  in  two  ways — by  dividing  the  dia- 
gram into  sections  and  by  the  use  of  a 
planimeter.  The  former  is  only  an  ap- 
proximate method  ;  the  area  thus  found  is 
nearly  correct  if  the  number  of  divisions 
is  great. 

Division  into  Sections 

Tangents  at  each  end,  perpendicular  to 
the  atmospheric  line,  are  first  drawn.  The 

*FroiD  the  Author's  Instruction  Paper  on  Steam  Engine 
Indicators.  Written  for  the  American  School  of  Corre- 
spondence, at  Armour  Institute  of  Technology. 


horizontal  distance  between  these  tan- 
gents is  then  divided  into  10  or  more 
equal  parts.  The  horizontal  length  of 
each    section    is    then    divided    into    two 


equal  parts,  and  lines  perpendicular  to  the 
atmospheric  line  drawn  through  these 
points  of  division.  The  sum  of  the 
lengths  of  all  these  lines  is  divided  by 
the  number  of  lines  to  get  the  average. 
This  average  length  or  average  ordinate. 
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nmltipHed  by  the  scale  of  spring,  gives 
the  mean  effective  pressure. 

Fig.  I  is  the  card  from  the  crank  end 
of  an  engine.  The  line  C  L  is  the  at- 
mospheric  line  and  the   lines  A  D  ancf 


E  F  are  drawn  perpendicular  to  it  and 
tangent  to  the  extreme  ends  of  the  dia- 
gram. The  line  A  E  is  divided  into  lo 
equal  parts,  and  lines  are  drawn  through 
points  marking  the  centers  of  the  divis- 
ions. On  each  of  these  lines  the  length  is 
marked.  The  sum  of  the  lengths  is  15.18, 
and  15.18  divided  by  10  is  1.5 18.  If  the 
scale  of  spring  is  40  pounds,  1.5 18  mul- 
tiplied bv  40  is  the  M.  E.  P.,  or  60.7  = 
M.  E.  P. 

The  horizontal  length  may  be  divided 
into  any  number  of  equal  parts  ;  but  10  or 
20  makes  the  computation  easy.  The  op- 
eration of  finding  the  A'l.  E.  P.  for  the 
head  end  is  exactly  the  same.  The  aver- 
age M.  E.  P.  for  one  revolution  of  the 
engine  is  the  average  of  the  two  mean 
effective  pressures. 

In  case  the  diagram  is  very  irregular 
it  should  be  divided  into  20  equal  parts 
instead  of  10.  If  there  is  a  loop  in  the 
diagram  as  shown  in  Fig.  2,  the  area 
of  the  loop  must  be  subtracted  from  the 
area  of  the  other  part,  as  it  represents 
work  done  by  the  piston  on  the  steam 
and  therefore  loss. 

The  lengths  may  be  marked  off  on  a 
piece  of  paper  if  a  good  scale  is  not  at 
hand. 

Planimeter  Method 

A  more  accurate  result  is  obtained  by 
using  an  instrument  called  the  "planim- 
eter.*' There  are  several  planimeters 
and  averaging  instruments  in  common 
use  for  determining  the  mean  effective 
pressure  of  indicator  cards.  The  planim- 
eter shown  in  Fig.  3  is  one  of  the 
most  simple,  and  is  called  the  Amsler 
Polar  Planimeter,  from  its  inventor.  Prof. 
Amsler.     The  cut  is  about  one-half  the 


size  of  the  instrument.  It  consists  of  two 
arms  free  to  move  about  a  pivot,  and  a 
roller  graduated  in  inches  and  tenths  of 
inches.  A  vernier  is  placed  with  the 
roller  so  the  areas  may  be  read  in  hun- 
dredths of  a  square  inch.  The  point  A 
is  kept  stationary,  and  the  tracer  B  is 
moved  once  around  the  outline  of  the 
diagram.  The  area  in  square  inches  of 
the  diagram  is  read  from  the  roller  C  and 
tlie  vernier  E. 

To  Use  the  Planimeter 

The  diagram  should  be  fastened  to 
some  flat,  unglazed  surface,  such  as  a 
drawing  board,  by  means  of  thumb  tacks, 
springs,  or  pins.  The  point  A  is  pressed 
into  the  paper  so  that  it  will  hold  in  place. 
The  point  B  is  set  at  any  point  in  the 
outline  of  the  diagram  and  the  roller  set 
at  zero.  Follow  the  outline  of  the  dia- 
gram carefully  in  the  direction  of  the 
hands  of  a  watch  as  indicated  by  the  ar- 
rows in  Fig.  3,  until  the  tracer  has 
moved  completely  around  the  diagram. 
The  result  i .  then  read  to  hundredths  of 
an  inch  from  the  roller.  Suppose,  after 
tracing  over  the  outline,  we  find  the  larg- 


est figure  that  has  passed  the  zero  of  the 
vernier  to  be  3  ;  the  number  of  gradu- 
ations (tenths)  that  have  passed  the  zero 
to  be  5  ;  and  the  number  (hundredths)  of 
the  graduations  in  the  roller  that  exactly 
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coincide  with  the  graduations  on  the  ver- 
nier to  be  9,  Then  the  area  is  3.59  square 
inches. 

Often  at  the  start  the  roller  is  not  ad- 
justed so  that  the  zeros  coincide,  but  the 
reading  is  taken  and  subtracted  from  the 
final  reading.  Thus  if  the  first  reading  is 
4.63  and  the  second  7.31,  the  area  is  7.31 
—  4.63  =  2.68  square  inches.  In  case 
the  second  reading  is  less  than  the  first, 
add  10  to  the  second  reading,  then  sub- 
tract. 


This  instrument  is  very  valuable  to  an 
engineer  who  takes  indicator  cards.  The 
results  obtained  are  very  accurate,  the 
error  being  small.  Ten  or  twelve  dia- 
grams can  be  measured  by  this  instru- 
ment in  the  same  time  that  is  necessary 
to  measure  a  single  card  by  the  method  of 
ordinates. 

It  is  well  to  run  over  the  area  three  or 
four  times  and  take  an  average,  as  the 
tracing  of  the  diagram  cannot  be  abso- 
lutely correct  at  any  timg. 


'^a'lh 


nPHE  ploughboy  whistled  behind  his  plough, 
■*•       For  his  lungs  were  sound  and  he  had  no  cough; 
He  guided  his  team  with  a  pliant  bough, 

And  watered  it  well   in  a  wayside  trough. 
The  toil  was  hard  for  the  land  was  rough — 

It  lay  on  the  shores  of  an  Irish  lough — 
But  his  well-fed  team  was  stout  and  tough, 

And  he  plied  his  bough  to  flank  and  hough. 
He  toiled  all  day,  and  the  crow  and  chough 

Flew  round  his  head,  though  he  oft  cried  '"Shough!" 
But  his  plough  at  eve  struck  a  hidden  slough 

With  a  force  that  sent  the  share  clean  through ; 
The  frightened  team  ran  off  with  the  plough, 

With  the  speed  of  the  wind  from  the  ploughboy,  though 
He  shouted  "Whoa!"and  into  the  slough 

It  plunged  where  the  mud  was  soft  as  dough. 
The  ploughboy  wept — for  the  wreck  was  thorough — 

He  fled  that  night  from  the  farm  to  the  borough. 


Some    Thiing's  We   Tliin: 


C  It  is  easier  to  get  into  public  life  than  to 
stay   there 

CFew    things    are    more    precious    than    well- 
won    praise. 

C After  all,  when  it  rains,  it  settles  the  dust; 
and  when  the  sun  shines,  it  dries  up  the  mud. 


Fo^wer  mi^d  Progress 

■yHE   material   progress   of   the   world 
•'•    hinges  on  the  cost  of  power. 

A  laborer,  turning  a  crank  and  receiv- 
ing a  wage  of  seventy  cents  the  day,  pro- 
duces one  horse-power-hour  for  eighty- 
five  cents. 

An  ox,  turning  a  horizontal  bar — a 
method  of  power  production  still  em- 
ployed in  eastern  countries — cuts  the 
price  to  twenty-three  cents  the  horse- 
power-hour. A  horse  in  place  of  the 
ox  makes  a  further  reduction  to  a  frac- 
tion less  than  twenty  cents, 

A  steam  engine,  even  when  used  care- 
lessly and  inefficiently,  produces  a  horse- 
power-hour for  four  cents — mark  how 
magnificently  material  civilization  has  re- 
sponded to  the  stimulus ! 

A  gas  engine  produces  power  more 
cheaply  than  steam ;  a  windmill,  when  it 
works,  furnishes  a  horse-power-hour  at 
a  cost  of  2  cents,  but  cannot  be  depended 
on. 

Now,  at  the  climax,  M.  Charvet,  the 
French  engineer,  who  has  made  the  ex- 
periments and  calculations  on  which  these 
comparative  statements  are  made,  an- 
nounces that,  where  the  installation  does 
not  cost  more  than  $i6o  a  horse-power, 
water  power  will  produce  the  unit  of 
work  at  a  cost  of  one  cent. 

All  over  the  world  engineers  are  de- 
veloping long-neglected  waterfalls  and 
rapids ;"  and  every  little  community  in 
the  vicinity  of  wh'ich  such  a  rapid  run- 
ning stream  is  found,  may  count  itself 
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vastly  more  fortunate  than  if  gold  or  dia- 
monds had  been  discovered  within  its 
borders. 

Cheap  power  means  rapid  progress. 


C  "We  cannot  help  anybody  farther   up  than 
we   stand   ourselves."' 


CAnticipating  to-morrow  and  regretting  yes- 
terday is  the  way  some  men  divide  their  time. 

C.  Experience  is  the  best  teacher;  but  some- 
times— particularly  in  matters  feminine— ;a 
fellow  has  to  pay  a  pretty  high  price  for  his 
diploma. 


Steel  Railroad   Cars 

THE  use  of  steel  for  the  construction 
of  railroad  cars  has  advanced  rapidly 
within  the  last  few  years ;  and  for  certain 
kinds  of  service — such  as  in  tunnels  and 
on  elevated  structures — the  all-steel  car 
is  now  generally  recognized  as  the  com- 
mon standard.  Whether  steel  will  event- 
ually take  the  place  of  wood  ^or  surface 
railways,  yet  remains  to  be  seen  ;  but  it 
offers '  some  very  distinct  advantages 
which  cannot  be  lightly  dismissed.  The 
causes  leading  to  the  adoption  of  this 
style  of  car  were  probably  tunnel  acci- 
dents, which  have  in  many  cases  resulted 
in  disastrous  fires  in  which  wooden  cars 
have  been  consumed.  Many  deaths  have 
occurred  from  burning  and  smoke,  which 
would  have  been  avoided  had  the  cars 
been  built  of  incombustible  material. 

The  first  step  in  the  construction  was 
to  make  the  sills  and  underframing  of 
cars,  of  steel,  upon  which  a  wooden  su- 
perstructure was  raised ;  but  the  all-steel 
car  soon  followed,  and,  in  addition  to  its 
fireproof  qualities,  it  is  probably  more 
durable  and  stronger  than  the  wooden 
car.     Another  advantage  which  can  be 
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credited  to  the  steel  car  is  that  it  can 
be  built  lighter  than  the  wooden  car,  and 
consequently  there  is  less  dead  weight  per 
passenger  to  be  carried — which  results 
in  a  corresponding  diminution  of  the 
motive  power  required. 

C  If  you  have  found  fault  unfairly,  at  once 
seek  to  make  proper  amends. 


'lie  iRmiiwF^y 
Progress 

A  FEW  months  ago  the  single-phase 
•*^  alternating-current  system  for 
street-railway  propulsion  was  in  an  ex- 
perimental stage;  and  in  the  Technical 
World  Magazine  for  April,  1905.  ap- 
peared a  description  of  the  newly  com- 
pleted system  of  the  Indianapolis  &  Cin- 
cinnati Traction  Company,  which  was 
the  first  road  to  be  equipped  with  the 
single-phase  alternating-current  system. 
Although  this  system  has  been  in  com- 
mercial operation  only  since  last  March, 
announcement  has  just  been  made  that 
the  New  York,  New  Haven  &  Hartford 
Railroad  has  adopted  it  for  the  suburban 
portion  of  its  line  running  into  New  York 
City. 

This  railroad  enters  New  York  City 
over  the  tracks  of  the  New  York  Central ; 
and  it  will  be  remembered  that  the  latter 
road  is  changing  over  to  electrical  pro- 
pulsion for  some  distance  out  of  New 
York  City.  A  description  of  the  electric 
locomotives  to  be  used  by  the  latter  road 
was  also  published  in  a  recent  number  of 
the  Technical  World  Magazine. 

The  great  flexibility  of  the  new  sys- 
tem which  is  being  adopted  by  the  Nev/ 
York,  New  Haven  &  Hartford  system  is 
shown  in  the  fact  that  while  the  Nevv' 
York  Central  operates  upon  the  direct- 
current  system,  the  alternating-current 
system  to  be  adopted  is  capable  of  oper- 
ating upon  either  a  direct  or  an  alter- 
nating current ;  and  over  the  electrical 
portion  of  the  road  the  New  York,  New 
Haven  &  Hartford  cars  will  first  operate 
by  the  direct  current,  and  then  by  single- 
phase  alternating  current,  without  any 
change  or  duplication  of  the  electrical 
equipment  on  the  cars. 

This  makes  the  fourth  large  railroad  to 
adopt  electricity  as  its  motive  power  for 


the  suburban  parts  of  its  route.  Besides 
the  two  roads  just  mentioned,  the  Balti- 
more &  Ohio  Railroad  operates  its  trains 
in  Baltimore  electrically,  and  the  Penn- 
sylvania Railroad  will  soon  operate  its 
New  York  terminus  in  this  way.  It  ap- 
pears, therefore,  that  the  day  is  approach- 
ing when  the  steam  roads  as  well  as  the 
street  railways  will  come  to  electrical' 
operation  ;  and  the  engineering  world  will 
soon  have  an  opportunity  of  judging  the 
comparative  merits  of  the  direct-  and  the 
alternating-current  systems  under  heavy 
railroad  service. 


C  If  a  thousand  plans  fail,  be  not  disheart- 
ened. As  long  as  your  purposes  are  right,  you 
have  not  failed. 


Tlh©   Decliimimij 


IT  is  easy  enough  to  prove  anything  by 
'■  statistics.  Just  leave  out  the  pertinent 
figures,  and  the  trick  is  done.  A  thou- 
sand births  in  a  city  of  a  certain  size,  and 
a  thousand  deaths  during  the  same 
period,  would  seem  to  indicate  that  the 
population  of  that  city  was  at  a  stand- 
still ;  but  such  is  not  necessarily  the  case. 
Towns  have  been  known  to  spring  up 
like  mushrooms,  without  a  single  birth ; 
and,  similarly,  once  populous  sites  have 
been  deserted  without  imputing  to  their 
inhabitants  the  slightest  suspicion  of  an 
addiction  to  race  suicide.  A  yearly  birth- 
rate of  10  in  1,000,  where  those  ten  are 
raised  to  the  stature  of  full-grown  and 
efiicient  manhood  and  womanhood, 
counts  more  than  a  birth-rate  of  100  in 
a  fever-infested  slum  district.  Just  as 
it  is  not  so  much  what  we  earn  as  what 
we  save,  that  makes  us  prosperous,  so  it 
is  not  so  much  the  number  of  children 
born  as  the  number  raised  and  educated 
that  counts ;  and  the  conclusions  drawn 
from  birth  statistics  will  always  be  falla- 
cious until  based  on  all  the  pertinent 
facts. 

Should  the  genius  for  making  foolish 
appropriations  go  the  length  of  offering 
a  $2  premium  for  each  birth  reported, 
the  experience  gained  in  school  census 
taking  at  so  much  a  head  would  quickly 
demonstrate  anew  the  flexibility  of  fig- 
ures "that  never  lie." 


Dog  Police  on  Guard 

Marvelous  Work  of  Regular   Four-footed   Members  of  the  Force 
in  Ghent,  Belgium 


By  WILLIAM  G.  FITZGERALD 

Author  of  "Around  the  World,"  etc. 


THE  quaint  old  city  of  Ghent, 
Belgium,  is  probably  the  only 
place  in  the  world  where  dogs 
are  regular  members  of  the 
police  force,  have  uniforms  of  their  own, 
servants  to  wait  on  them,  and  a  kitchen 
of  their  own,  where  their  rations  are 
cooked  and  served. 

It  is  well  known  that  dogs  have  been 
used  with  great  success  in  the  French 
and  German  armies,  where  they  are  not 
only  employed  as  scouts,  especially  at 
night  when  a  surprise  attack  is  possible ; 
but  are  also  employed  with  the  Red  Cross 
Ambulances  and  to  carry  medicines  and 
restoratives  onto  the  field  of  battle. 

Then,  again,  we  find  especially  intel- 
ligent dog-smugglers  in  Gibraltar,  going 
to  and  fro  across  what  are  known  as  the 
"neutral  lines" — a  narrow  "no  man's 
land,"  between  the  frontier  of  that  fa- 
mous British  fortress  in  the  extreme 
south  of  Spain,  and  Spanish  territory 
proper. 

Advantages  of  Dog  Police 

It  was  several  years  ago  that  the  Chief 
of  Police  in  Ghent  pointed  out  that  a 
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cleverly  trained  dog  could  run  down  a 
pickpocket  more  surely  and  quickly  than 
any  two-legged  policeman.  Moreover,  in 
the  case  of  a  desperate  burglar  lurking 
in  a  dark  store  or  warehouse  with  ready 
revolver,  it  would  manifestly  be  better 
to  risk  the  dog's  life  at  first  rather  than 
that  of  an  officer.  In  any  case  the  dog 
policeman  could  hunt  up  and  disturb  the 
lurking  marauder,  exactly  as  a  do^ 
would  do  when  hunting  game. 

The  idea  found  much  favor  with  the 
municipality,  and  the  Police  Chief  was 
permitted  to  get  his  dogs — a  matter 
which  occasioned  him  no  trouble  what- 
ever— since  the  dog  in  Belgium  works 
to  an  extent  absolutely  unknown  in  this 
country. 

For  example,  in  big  Belgian  cities  like 
Brussels,  Ostend,  and  Liege,  one  wall  see 
dogs  either  singly,  or  two  or  three 
abreast,  hauling  small  specially-made 
carts  containing  laundry  linen,  milk, 
green-groceries,  bread,  and  other  articles, 
such  as  are  delivered  by  man-pushed 
carts  or  wagons  in  other  countries. 

Dog  Costs  More  Than  Donkey 

In  Belgium,  oddly  enougli,  a  first-rate 
draught  dog  may  cost  as  much  as  a  don- 
key, or  even  more — say  $20.  I  asked  the 
reason  for  this,  when  it  was  pointed  out 
to  me  that,  firstly,  the  dog  would  travel 
faster  than  the  donkey ;  secondly,  no 
stable  was  needed  for  him  ;  thirdly,  he 
would  cost  less  to  feed ;  and  fourthly, 
when  his  day's  work  was  done  he  might 
be  trusted  to  go  out  and  bring  home  the 
cows — which  last-named  duty  could,  of 
course,  be  expected  of  no  ordinary  don- 
key ! 

When  the  Chief  of  Police  had  secured 
his  pack  of  "recruits,"  he  began  to 
train  them  to  distinguish  between  skulk- 
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ing  criminals  and  the  ordinary,  reputable 
citizen,  who  walks  by  day.  Some  very 
interesting  demonstrations  and  experi- 
ments were  tried  by  means  of  dummies ; 
and  it  is  a  fact  that  in  a  few  weeks  the 
more  intelligent  dogs  had  learned  how 
to  spring  u]:)on  and  take  hold  of  a  man 
by  his  clothes  without  driving  their 
teeth  into  him. 

How  the  Dogs  are  Cared  For 

Special  kennels  were  then  built  in  the 
police  stations,  with  the  name  of  its  oc- 
cupant over  the  door  of  each.  Coats, 
collars,  and  muzzles  were  provided  by 
way  of  "uniform,"  and  there  were  even 
little  boots  provided  for  snowv  weather. 
A  veterinary  surgeon  was  appointed  at 
police  headquarters  to  care  for  the  dog 
policemen  when  they  were  sick,  and  the 
matron  at  each  station  was  charged  with 
the  duty  of  getting  their  meals  ready 
when  each  dog  came  off  duty  with  his 
two-legged  fellow  officer.  The  dogs  are 
particularly  useful  to  the  police  at  night, 
and  save  them  an  enormous  amount  of 
running  backwards  and  forwards. 

Pickpockets  and  snatch-thieves  in  the 
city  of  Ghent,  if  they  have  not  altogether 
disappeared,  bid  fair  to  do  so,  for  these 
criminals  know  that  no  matter  how  fleet 
of  foot  they  may  be,  the  police  dog  is 
still  swifter ;  and  no  matter  how  they 
may  try  to  turn  and  dodge  down  one 
street  and  up  another,  the  dog  is  not  only 
with  them,  but  his  sharp  fangs  are  tear- 
ing through  their  clothing  before  they 
have  gone  many  yards.  If  they  show 
fight,  so  much  the  worse  for  them,  since 
even  the  most  correct  and  best-behaved 
dog  policeman  is  apt  to  forget  the  strict 
letter  of  his  duty  when  cuffed  by  a  crim- 
inal. 

Bring  Home  Lost  Children 

These  dogs  will  also  bring  home  lost 
children,  and  are  so  highly  intelligent 
that  thev  will  absolutelv  refuse  food  from 
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Strangers.  Accordingly  they  are  seldom 
or  never  drugged  or  poisoned  by  persons 
interested  in  getting  rid  of  them. 

The  details  of  their  sagacity  indeed  are 
almost  incredible.  Some  of  the  Ghent 
people  think  the  police  dogs  altogether 
too  officious.  Certain  it  is  they  are  most 
anxious  to  get  a  "case,"  and  will  look 
askance  and  follow  a  person  of  suspicious 
appearance,  even  though  he  may  jje  per- 
fectly harmless. 

Under  these  circumstances,  it  is  no 
wonder  that  the  people  and  police  of  the 
citv  of  Ghent  should  be  proud  of  their 
dogs.  Thev  are  everywhere  petted  and 
made  much  of,  and  seem  to  realize  by 
instinct  who  is  or  is  not  a  respectable 
person.  Altogether  so  successful  has 
been  their  record,  and  so  economical  and 
efficient  are  they  found,  that  other  mu- 
nicipalities are  very  seriously  considering 
following  the  example  of  Ghent  in  the 
use  of  "clog  policemen." 
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Use  of  Small  Motors 

Individual  Motors  for  Printing  Presses  and  Other  Machinery 


By  AR.THUR  B.  WEEKS 


BECAUSE  of  its  unquestioned  su- 
periority over  any  other  method 
of  driving,  the  individual  motor 
is  coming-  more  and  more  into 
favor,  the  220-volt  direct-current  motor 
being  probably  the  one  most  used  in  this 
connection.  The  machinery  is  of  special 
design,  so  constructed  and  located  that 
the  motor  is  out  of  the  way  of  the  op- 
erator ;  it  is  usually  of  the  enclosed  type, 
easily  controlled  and  seldom  out  of  order. 
This  is  one  of  the  great  advantages  of  the 
modern  direct-current  motor  over  those 
of  the  older  styles — they  do  not  cause 
the  trouble  inherent  in  almost  any  of  the 
direct-current  motors  of  several  years 
since.  Nor  is  there  anything  complicated 
about  the  starting  devices ;  for,  while  it 
is  a  good  thing  for  an  operator  to  know 
something  about  the  apparatus  other  than 
the  method  of  starting  and  stopping,  it 
is  not  essential,  for  an  electrician  is  al- 
ways to  be  had  at  a  few  moments'  notice, 
should  his  services  be  required. 


Method  of  Controlling 

In  Fig.  I  is  shown  the  starting  device 
for  a  printing  press  for  one  speed  only. 
It  is  convenientlv  located  at  the  front  of 


and  below  the  press,  easily  accessible  for 
starting  and  stopping,  yet  not  at  all  in 
the  way.  The  switch  is  first  closed,  then 
the  rheostat  lever  turned  slowly  to  the 
right  to  the  last  notch.  This  style  is  not 
intended  for  running  on  intermediate 
points,  but  should  be  put  on  gradually 
from  the  first  to  the  last  point.  If  a  fuse 
blows  while  the  machine  is  running,  or  if 
from  any  cause  whatever  the  circuit  is 
opened,  the  lever  will  return  of  itself  to 
the  starting  point.  The  small  coil  of 
wire  at  the  right  is  an  electro-magnet, 
and  as  long  as  the  lever  is  on  full  and 
the  current  on,  the  magnetism  will  retain 
the  lever.  This  is  styled  a  "no-voltage 
release"  rheostat.  The  fused  switch  is 
seen  open  at  the  right  of  the  rheostat. 

Should  it  be  desired  to  know  something 
of  the  wires  and  method  employed,  an 
iron  conduit  will  be  seen  extending  up 
through  the  floor,  and  containing  the 
wires  for  the  rheostat.     The  remaining 
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wires  extend  upward  through  a  similar 
conduit  shown  in  Fig.  2,  which  gives  an 
end  view  of  the  motor  for  this  press. 
This  conduit  insures  neatness  and  safety, 
and  offers  protection   to  the  wires. 

Motors  are  connected  in  this  way  to 
]\Iiehle,  Gordon,  and  other  makes  of 
presses,  as  well  as  paper-cutting  machines 
and  book  stitchers.  Wiring  from  be- 
neath the  floor  makes  a  far  neater  job 
than  any  other  method,  all  wires  being 
concealed  and  safe  from  injury.  It  is 
necessary  to  prepare  a  suitable  board  on 
which  to  place  the  rheostat ;  this  is  a  plain 
piece  of  wood  covered  with  asbestos  and 
painted  with  black  insulating  paint,  with 
the  moulding  applied  around  the  outside, 
as  shown.  An  ordinary  pipe  cleat  can 
be  used  at  top  and  bottom  to  secure  the 
board  to  the  conduit,  passing  stove  bolts 
through  both.  Place  porcelain  insulators 
at  the  corners  of  the  rheostat,  and  secure 
the  latter  by  stove  bolts  through  both. 

Variable  Speed  Control 

Fig.  3  shows  a  rheostat  and  motor  for 
a  large  press  requiring  several  speeds,  the 
compound  controller  permitting  this 
variation.  This  controller  is  made  to  run 
on  any  points  desired  to  obtain  the  re- 
quired speed.  The  motor  has  an  idler 
to  give  tension  on  the  belt,  though  this 


can  be  accomplished  in  several  ways. 
The  controller  is  within  convenient  reach 
of  the  operator.  The  motor  for  this  press 
is  4  H.  P. 

The  motor  shown  in  Fig.  4  is  for  the 
purpose  of  driving  a  small  line  shaft  for 
several  small  machines.  There  are  sev- 
eral posts  in  hne,  like  the  one  shown, 
each  having  a  box  for  the  shafting.  The 
machines  are  belted  from  pulleys  on  this 
line  shaft  to  one  on  the  machine,  having 
a  tight  and  loose  pulley.  This  means  a 
considerable  saving  over  some  methods, 
since  one  motor  can  thus  do  the  work 
of  several  smaller  ones.  The  conduit  is 
shown  at  the  corner  of  the  post,  a  short 
one  for  the  motor  and  a  longer  one  for 
the  switch  and  starting  rheostat.  There 
is  a  shaft  hanger  on  this  post,  and  a  pul- 
ley in  line  with  that  on  the  motor.  There 
is  also  the  customary  means  of  adjust- 
ment to  maintain  tension  of  the  belt.  The 
machine  shown  is  a  paper  cutter.  Each 
floor  should  have  a  panel-board  for  con- 
trolling the  circuits  of  the  motors  on  that 
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floor.  There  should  also  Ije  lighting 
panels  for  each.  Each  circuit,  both  for 
motors  (220-volt)  and  lights  (no-volt) 
is    fused,    and    each   has   also   a    switch. 
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Birthplace  of  Rufus  Choate,  situated  on  Choate's  Island,  Mass.  Built  in  1625.  It  was  the  ancestral  home  of 
Joseph  Choate,  late  Ambassador  to  Great  Britain.  Rufus  Choate  was  a  most  distinguished  lawyer,  orator,  wit,  and 
statesman.  In  1841  he  succeeded  Daniel  Webster  in  the  United  States  Senate.  At  the  bar  and  in  politics  he  was 
Webster's  greatest  rival.  He  died  in  Halifax,  Nova  Scotia,  in  1 859,  at  the  age  of  sixty.  The  old  house  has  been 
standing  for  nearly  300  years,  and,  in  spite  of  its  exposed  position,  is  still  in  a  good  state  of  preservation. 
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Birthplace  of  Count  Rumford,  Woburn,  Mass..  the  earliest  scientific  philanthropist.     He  designed  public  gardens. 
He  proved  that  heat  is  motion  and  had  a  glimpse  of  the  great  doctrine  known  later  as  the  Conservation  of  Energy. 
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Birthplace  of  John  G.  Whittier,  the  Quaker  Poet,  at  Haverhill,  Mass.  Whittier  was  one  of  the  leading  anti- 
slavery  agitators  of  ante-bellum  times.  More  than  once  he  was  attacked  by  mobs,  because  of  his  openly  expressed 
opinions.     He  served  one  term  in  the  Massachusetts  Legislature. 
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Birthplace  of  the  philanthropist,  George  Peabody.  Situated  on  Washington  Street  in  Peabody,  Mass.  Peabody 
settled  in  London  as  a  banker  in  1837.  Among  his  benefactions  are  the  Peabody  Institute  in  Baltimore,  a  fund  for 
education  in  the  South,  and  many  gifts  to  colleges, 
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IT  requires  a  pressure  of  155  tons  to 
stamp  a  United  States  gold  double 
eagle.     To  stamp  a  nickel  five-cent 
piece  requires  60  tons  pressure,  and 
a  copper  cent  requires  40  tons. 

*  *     * 

China  has  only  5,000  miles  of  railway 
as  compared  with  more  than  200,000 
miles  in  the  United  States.  At  the  same 
time  it  has  a  population  of  400,000,000, 
six  times  as  large  as  that  of  the  United 
States.  There  is  plenty  of  work  for  rail- 
road engineers  and  contractors  in  the 
Celestial  Kingdom. 

Dr.  Max  Reithoffer,  professor  at  the  Vi- 
enna Technical  High  School,  who  is  con- 
sidered an  authority  on  the  wave  theory, 
nas,  jointly  with  the  court  watchmaker, 
Karl  Morawetz,  submitted  to  the  common 
council  of  that  city  a  plan  for  an  electric 
system  of  clocks  run  by  wireless  elec- 
tricity. They  propose  to  furnish  the 
chronometric  and  electric  apparatus,  in- 
cluding clocks,  to  the  city  free  of  charge, 
and  to  make  the  trials.  The  city  has 
only  to  furnish  the  current  and  the  cable 
connections  and  give  the  use  of  suitable 
buildings.  The  common  council  has  ap- 
propriated $600  for  making  experiments. 
If  these  should  lead  to  the  adoption  of 
the  project,  Vienna  would  be  the  first 
city  in  the  world  having  a  system  of 
electric  clocks  regulated  by  wireless  con- 
nection. 

*  *     * 

The  Prussian  Ministry  of  Railways 
has  placed  at  every  important  railway 
center  throughout  the  kingdom  a  mag- 
nificently built  and  appointed  car  for  the 
transport  of  sick  persons.  These  cars 
have  been  specially  fitted  up  from  plans 
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supplied  by  sanitary  authorities.  Spring 
beds  and  every  medical  device  for  the 
alleviation  of  suffering  during  transit 
have  been  utilized.  There  are  ice  safes, 
gas  stoves  for  cooking,  rooms  for  at- 
tendants, and  ingenious  devices  for 
muffling  the  sound  caused  by  the  motion 
of  the  train.  It  is  not  intended  to  make 
these  carriages  pay ;  they  have  been  in- 
stituted chiefly  on  the  ground  of  hu- 
manity. 

Over  10,000  human  beings  were  killed 
last  year  on  the  railroads  of  the  United 
States,  according  to  the  reports  of  the 
Interstate  Commerce  Commission.  No 
less  than  84,155  were  injured  during  the 
same  time. 

Work  on  the  electric  road  to  the  top 
of  Mt.  Blanc  has  commenced.  An  alti- 
tude of  nearly  two  and  one-half  miles  is 
reached  at  the  terminus.  The  track  is 
laid  on  metal  ties,  and  the  road  will  be 
twenty  miles  long.  Trains  will  run  from 
bottom  to  top  in  four  hours,  stopping  at 
each  station  to  allow  passengers  to  view 
the  scenery  and  grow  accustomed  to  the 
rarefied  air.  A  train  will  consist  of  an 
electric  locomotive  and  two  trailers,  seat- 
ing a  total  of  eightv  passengers.  The 
line  will  be  completed  in  iQii. 

:jc       *       * 

It  is  claimed  that  car  wheels  made 
from  rye  straw  paper  have  run  300,000 
miles  and  then  been  found  still  good 
enough  to  be  equipped  with  a  new  set 
of  steel  rims  so  that  they  could  go  on 
another  similar   little  trip. 

The  Dominion  Coal  Company  (Glace 
Bay,  Nova  Scotia)  is  testing  a  machine 
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intended  to  take  the  place  of  explosives. 
It  is  a  hydraulic  cartridge,  said  to  be 
successful  in  Great  Britain.  At  present 
coal  is  blown  down  with  powder  after 
the  undercutting  is  completed.  In  the 
use  of  the  cartridge,  after  the  undercut- 
ting and  shearing  are  finished,  a  hole 
31^  inches  in  diameter  is  bored  in  the 
coal  parallel  with  the  roof,  wherein  the 
cartridge  is  inserted.  A  piston  operates 
at  one  end  and  a  pump  at  the  other.  The 
pump  forces  the  water  along  a  tube  until 
it  comes  in  contact  with  the  first  piston 
and  pushes  it  out.  The  pressure  becomes 
general  on  all  pistons,  which  commence 
to  penetrate  the  coal  in  a  downward  di- 
rection. The  pistons  are  set  very  close, 
there  being  scarcely  half  an  inch  between 
them.    As  the  pressure  increases  the  coal 


gradually  leaves  the  roof  and  falls  to 
the  floor  in  the  best  salable  condition. 
When  powder  is  used  in  blowing  down 
coal,  there  is  considerable  waste  through 
breakage  into  dust  and  slack.  It  is 
claimed  that  this  element  of  waste  is 
greatly  eliminated  by  the  use  of  the  car- 
tridge, and  40  per  cent  more  salable  coal 
is  produced  than  by  the  ordinary  methods 
of  mining.  The  weight  of  the  entire  ap- 
paratus is  44  pounds.  One  man  can  op- 
erate it.  The  amount  of  water  required 
is  from  a  pint  to  a  quart,  according  to 
the  pressure  needed  to  bring  down  the 
coal.  The  water  is  stored  in  a  little  res- 
ervoir attached  to  a  pipe,  and  runs  to  the 
bottom  of  the  pump.  The  machine  is 
supposed  to  be  especially  serviceable  in 
long  wall  and  pillar  work. 


The  Great  Men  Pass 

THE  great  men  pass.     We  stand  appalled,  and  say, 
"How  shall  we  live,  when  these  have  left  our  day? 
How  shall  we  fight,  when  splendid  leaders  fall? 
How  work,  when  silent  is   their  bugle-call?" 

Ah.  friends,  the  great  men  pass,  but  greatness  lives! 
Strength  for  the  work  the  Master  Workman  gives. 
From  heaven's  high  wall  of  jasper,  true  and  clear, 
Rings  out  the  clarion  call ;  we  need  not  fear. 

God's  battles  do  not  cease— still  in  the  van 
The  Captain's  banner  flies  ;  the  Son  of  Man, 
True  Son  of  God,  and  deathless,  leads  the  way; 
To-morrow  shall  make  up  for  yesterday. 

The  great  men  pass,  but  pass  into  the  light, 
Their  brave  feet  climbing  up  some  heavenly  height. 
We  need  not  fear,  or  great  or  small,  if  we 
Are  workers  for  the  vast  eternity. 

—Margaret  E.  Sangster,  in  Everyivhere. 


A  great  column  of  water  which  rose  through  the  vapor  and  flame." 
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The  Fight  of  the  **Nixon  IF 


Being  an  Incident  of  the  Second  Russo-Japanese  War 


By   WILLIAM  R.  STEWART 


WE  were  not  a  fighting  crew,  or- 
thodoxly  speaking.  Sam 
Miller,  the  captain,  was  the 
only  one  of  us  who  had  seen 
service.  He  had  been  a  midshipman  on- 
the  Adder,  in  1898,  when  it  captured  a 
British  schooner  trying  to  sneak  into 
Havana  harbor.  Bill  Jones,  the  first  lieu- 
tenant, came  next  nearest  to  having  seen 
a  figh-t.  He  was  shot  at  by  a  Canadian 
revenue  cutter  when  poaching  on  Lake 
Erie.  The  rest  of  us,  outside  the  engine 
men  and  the  stokers,  were  where  we  were 
because  we  had  worked  on  the  boat  for 
the  man  who  built  her. 

"It's  going  to  take  a  blamed  sight  more 
luck  than  we're  likely  to  get  to  take  us 
to  Vladivostok  without  a  fight,"  said 
Miller,  .  sw^eeping  the  horizon  with  his 
telescope  and  noting  an  uncomfortable 
number  of  Japanese  ships.  Responsibil- 
ity must  have  been  weighing  on  him,  we 
thought,  for  a  fight  was  just  the  thing  we 
knew  he  wanted. 

Looking  for  Luck 

"Luck!  I  sh'd  say  'twould  be  mighty 
poor  luck  if  we  did,"  retorted  Jones,  and 
"That's  right,"  from  Clarke,  who  had 
charge  of  the  deck  gun,  emphasized  the 
disagreement. 

"Well,  well,  we'll  get  the  luck  you 
want,  certain  enough,"  said  the  captain. 
"  'Twouldn't  be  so  bad  at  that  if  I  knew 
you  fellows  wouldn't  fumble  somewhere 
at  the  wrong  time."  It  was  a  way  with 
Miller  to  make  light  of  our  fighting  worth 
because  we  had  "not  been  put  to  the  test 
and  he  had. 

"Leave  us  alone  for  that,"  we  assured 
him,  and  he  smiled  good  naturedly.  He 
knew  every  man  of  us  was  true,  and  was 
only  bantering  when  pretending  to  doubt. 

The  southern  coast  of  Sakhalin  loomed 
mistily  in  the  morning  sunlight  as  we 
skirted  it  on  our  course.  With  only  our 
armored  top  and  observation  tower 
showing  above  water,  w^e  had  little  to  fear 
from  the  eyes  of  the  Japanese.  Nearer  to 
Vladivostok  we  w^ould  not  have  minded 
the  eves ;  but  ofif  Sakhalin,  with  no  Rus- 


sian warshijj  within  100  miles,  and  the 
Japanese  wirelessing  all  about  us,  wc 
were  not  taking  chances. 

Fleet  of  the  Czar  Unprepared 

As  at  Port  Arthur  six  years  before, 
now  again  the  fleet  of  the  Czar  had  been 
caught  unprepared.  The  clashes  in  Sak- 
halin, invited  by  the  Treaty  of  Ports- 
mouth, had  not  been  treated  at  St.  Peters- 
burg with  the  importance  which  they 
merited.  The  bureaucracy,  busy  with 
new  plans  in  Persia  and  with  eyes  once 
more  on  Constantinople,  had  been  blind  to 
the  rapid  development  of  the  crisis. 

Only  a  half-dozen  cruisers,  built  since 
1905,  a  score  or  less  of  torpedo-boats, 
and  three  of  the  new  and  untried  type  of 
craft,  of  which  we  were  one,  made  up  the 
Russian  naval  force  in  the  Pacific. 
Dwarfing  this  into  seeming  insignificance 
were  the  battleships  of  Japan  and  Great 
Britain,  united  still  by  treaty,  and  ready 
to  crush  Russia  as  she  never  had  been 
crushed  before. 

An  American  Submarine 

Yet,  as  the  whitish-green  waves  broke 
easily  over  our  deck  on  that  April  morn- 
ing, there  was  not  a  man  of  us  who  did 
not  believe  that  a  new  wonder  was  about 
to  be  revealed.  Within  the  275  feet  of 
length  and  32  feet  of  our  breadth,  we 
had  instruments  of  destruction  such  as 
never  before  in  history  had  been  tried  on 
an  enemy.  It  might  be  a  breach  of 
neutrality  to  fight,  but  the  fight  was  not 
of  our  choosing.  We  had  engaged  as 
crew  because  an  American  inventor  had 
hired  us,  and  the  Russian  Admiralty  was 
experimenting  with  his  invention.  Be- 
sides, the  dominance  of  the  Anglo-Jap- 
anese alliance,  and  some  disputes  over 
the  Philippines,  had  changed  American 
sentiment  since  six  years  before. 

Below  Sakhalin  the  sea  stretched  a 
wide  arm  inland,  and  far  on  our  star- 
board bow  the  giant  hull  of  a  British  bat- 
tleship limned  itself  against  the  back- 
ground of  haze  which  overhung  the 
shore.    We  gave  her  a  wide  berth,  alter- 
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ing-  our  course  two  points  to  pass  well 
out  of  her  range.  Blood  was  still  thicker 
than  water,  and  when  the  fight  came  we 
preferred  it  should  be  with  the  yellow 
man. 

Searchlights  on  Watch 

Still  sailing  partly  submerged,  we  were 
by  nightfall"  twenty  miles  off  Vladivo- 
stok, and  in  full  view  of  a  portion  of  the 
Japanese  fleet  which  was  blockading  the 
"harbor.  The  same  rapidity  which  had 
marked  the  attack  at  Port  Arthur  was 
again  in  evidence. 
"As  the  last  streak  of  sun-red  faded 
from  the  western  sky,  and  the  dusk  of  a 
moonless  night  grew  quickly  oyer  all, 
another  glare  began  fitfully_  to  light  up 
the  scene.  From  the  outlying  forts  of 
Madivostok  and  from  the  Russian  war- 
ships which  had  hurriedly  made  for  the 
port,  searchlights  shot  their  long,  white 
streams  over  the  water,  sweeping  wide 
circles  in  search  for  attacking  torpedo- 
boats.  Between  us  and  the  searchlights 
of  the  Russians  other  lights  gleamed  over 
the  waves.  They  were  from  the  vessels 
of  Japan,  on  the  lookout  for  such  as  our- 
selves who  might  try  to  gain  the  shelter 
of  the  port.  In  a  long  line  they  stretched, 
battleships,  cruisers,  torpedo-boats,  from 
ten  miles  or  more  below  the  city  to  as 
far  north  of  it. 

Ready  for  the  Rush 

"Pretty  tough  line  to  buck  through," 
commented  Jones,  wdio  had  played  foot- 
ball at  college  before  catching  fish  in  pro- 
scribed waters  in  Lake  Erie. 

"Gettin'  scared?"  asked  the  captain, 
who  saw  a  chance  to  get  back  at  the 
remark  about  "luck." 

"Not  wdiat  you'd  notice,  I  guess,"  and 
Jones  pulled  out  a  cigarette  and  lit  it. 
Strange  how  touchy  a  fellow  is  about  his 
bravery. 

We  had  just  slowed  down  to  quarter- 
speed,  poking  along  to  get  closer  to  the 
shore,  and  lessening  the  distance  between 
us-  and  the  nearest  Japanese,  when  Jones, 
who  had  taken  up  the  receiver  of  the 
submarine  telephone,  spoke  again. 

"Ship  of  some  sort  coming  our  w^ay," 
he  said.  "Can  hear  her  screws.  Sounds 
like  a  torpedo-boat." 

"What  direction?"  asked  the  captain. 

"On  the  port  bow,  about  six  points. 


Seems  to  be  going  slowly. — Hold  on ! — 
'One-two-three,  One-two-three,  One.' 
She's  signaling.    It's  our  signal,  sir." 

"Answer  her,"  called  the  captain. 
"Here,  you, — ." 

Pick  Up  a  Sister  Ship 

I  dove  down  the  companionway,  and  in 
a  moment  was  in  the  signaling  compart- 
ment. With  the  copper  mallet  I  rapped 
out  the  signals  on  the  hull,  plainly,  "One- 
two-three,  One-two-three,  One."  I  re- 
peated them  regularly,  holding  the  tele- 
phone connecting  with  the  turret  to  my 
ear  so  I  might  vary  them  if  ordered.  In 
about  two  minutes  the  captain  tele- 
phoned: "It's  the  Nixon  I.  Tell  'em 
we're  the  Nixon  11." 

"Six-one,  six-one,"  I  rapped  on  the 
hull.  We  had  picked  up  a  sister  boat  and 
would  have  company  in  our  dash.  Good ! 
We  might  shorten  that  Japanese  line  a 
bit  before  we  got  through  with  it. 

\\'hen  I  came  on  deck  again,  the  low 
top  of  the  Nixon  I  was  discernible  about 
a  hundred  feet  away  on  the  port  side. 
Both  boats  were  hove  to,  and  the  officers 
were  in  conference.  In  half  an  hour  we 
were  under  way,  headed  in  the  direction 
of  the  Japanese  battleship,  we  steering 
to  cross  the  bows,  the  Nixon  I  to  pass 
by  the  stern.  Each  man  was  at  his  post. 
The  captain,  Jones,  and  the  second  lieu- 
tenant were  in  the  conning  tower,  Jones 
with  the  receiver  to  his  ear,  with  another 
man  in  the  hold  ready  to  transmit  signals 
under  w^ater ;  the  engineering  force  pre- 
pared to  change  the  motive  power  from 
l3oiler-steam  to  the  new  motor-explosive, 
and  the  gunners  made  ready  the  auto- 
mobile torpedoes,  propelled  by  the  same 
new  device. 

Deadly  Explosives  Ready 

My  post  was  to  superintend  the  smoke- 
bombs.  These  were  carried  in  metallic 
capsules,  packed  in  an  outer  casing  of 
shrapnel,  each  capsule  being  provided 
with  orifices  through  which  the  smoke 
was  to  fume  off.  We  had  three  hundred 
pounds  of  the  stuff  on  board,  and  in  one 
chamber  of  the  bomb  we  loaded  liquefied 
ammonia  gas  and  in  the  other  liquefied 
hydrochloric  acid  gas,  with  a  bursting 
charge  of  gunpowder  to  disrupt  the 
chambers  and  break  up  the  projectile. 

The  streaky  glare  from  forts  and  war- 
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ships  was  giving  a  borealis-like  effect  to 
the  scene  ahead  of  us,  thi owing  tlie  night 
behind  into  darker  rehef,  ab  we  loaded 
a   bomb    into   a    deck    gun    and 
noted  that  our  presence  already 
was   suspected.     A   pene- 
trating    gleam     of     hohi 
from    the    battleship    to-    ^  ^ 
wards     w^hich     we 
were    headed    was  m 

turned    in    our    di-      \     \ 
rection,    m  o  \  i  n  <;         \    \ 


"Every  man  was  hurled  forward." 

Steadily  back  and  forth  over  a  fixed  area, 
not  as  before  playing  at  haphazard  every- 
where. The  motion  of  our  propeller,  so 
audible  through  the  water,  evidently  had 
registered  its  sound  on  the  battleship's 
receiver. 

Firing  the  Smoke  Bombs 
But  the  distance  was  yet  too  great  for 
a  bomb  to  carry,  and  the  Japanese  gun- 
ners would  find  sound  a  difficult  target 
to  practice  at.  So  we  forged  ahead  to 
get  closer,  and  did  not  pay  much  atten- 
tion to  the  long-range  shot  or  two  which 
the  Japanese  chanced  at  random,  even 
when  one  shell  struck  not  a  hundred 
yards  away.  That  gave  us  an  idea  of 
the  distance,  though,  and  soon  afterwards 
came  the  command  from  Miller:  "Ready 
there    with    the    smoke-bombs. — A  mile 


d    a-(iuaitcr.  —  Let 
go    one  I ' 

Out  into  the  night 
shot  the  gas  laden 
^  projectile,  but  it  fell  short  of 
^"^  its  mark,  plunging  impotently 
into  the  sea  away  this  side.  K 
volley  from  the  battleship 
"^  greeted  this  disclosure  of  our  position. 
"Ready  with  another  bomb.  Fire !" 
Clarke  at  the  gun  did  his  work  better 
this  time.  A  dense  volume  of  opaque 
vapor  was  seen  to  spread  itself  about  the 
forward  end  of  the  battleship,  through 
which  the  rays  from  the  searchlight 
peered  dimly  like  a  full  moon  through  a 
mist.  It  was  the  muriate  of  ammonia 
formed  bv  the  combination  of  the  acid 
and  the  ammonia  when  the  bomb  burst. 
Mixing  with  the  moisture  of  the  air  the 
fumes  of  concentrated  sulphuric  acid 
vTere  blinding  and  stinging  and  burning 
all  who  might  be  within  their  reach. 
Jap  Battleship  a  Victim 
Twice  again  we  fired,  both  bombs 
bursting  near  enough  the  ship  to  encircle 
it  with  a  vapor  through  which  it  was  im- 
possible for  its  crew  to  see.  Into  tlie 
heart  of  the  cloud  we  fired  a  torch-bomb, 
and  a  flame  of  acetylene,  formed  by  the 
igniting  of  the  calcium  carbide  and  water 
of  the  projectile,  shot  up  twenty  feet  and 
burned  with  a  dazzling,  blinding  glare. 

We  were  by  this  time  not  more  than 
three-quarters  of  a  mile  from  the  battle- 
ship which  lay  at  our  mercy.    But  down 
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the  line  of  investing  vessels  a  commotion 
was  noticeable.  Searchlights  were  play- 
ing with  an  activity  which  made  the 
lightly  rolling  waves  glisten  as  under  the 
ra\s  of  a  dozen  moons.  Wireless  mes- 
sages, in  cipher  so  that  we  could  not  in- 
terpret them,  filled  the  air.  The  dark 
specks  of  the  torpedo-boats  of  the  Jap- 
anese, as  they  showed  up  in  the  flood  of 
light,  were  seen  heading  in  our  direction. 
'"Now  for  the  torpedoes,"  came  the 
captain's  command. 

Blowing  Up  a  Fleet 
The  two  lateral  submarine  tubes  were 
already  charged  with  ten  automobile  tor- 
pedoes, loaded  one  after  the  other  like 
the  balls  of  a  Roman  candle.  In  the 
lookout  tower  Jones  stood  bv  the  elec- 
trical keyboard  and  table  which  con- 
trolled their  discharge.  With  a  pressure 
of  his  finger  he  released  one  of  the  mis- 
sives. Not  a  sound  marked  its  speeding 
from  the  boat.  Generating  its  own 
power  by  steam  from  a  burning  explo- 
sive, it  sped,  turbine-propelled,  toward  its 
mark.  A  scarcely  audible  rumble,  a  great 
column  of  water' which  rose  through  the 
vapor  and  flame,  a  drunken  reeling  of  the 
battleship,  then  a  sickly  sagging  by  the 
head,  and  in  a  few  minutes  more  a  plunge 
foremost  below  the  surface,  and  only  an 
angry  swirl  of  waters,  with  a  few  scraps 
of  wooden  wreckage  and  the  awful 
human  debris  marked  the  end  of  the 
giant  fighter. 

Darkness  was  again  about  us.  Search- 
light and  torch-bomb  no  longer  lit  up  the 
spot  where  our  victim  had  sunk.  Ofif  to 
the  south  the  dark  specks  of  the  oncoming 
torpedo-boats  showed  momentarily  in  the 
flashes  of  the  warships'  lights.  Signal- 
ling to  the  Nixon  I  to  engage  the  atten- 
tion of  these,  we  headed  southwesterly, 
again  bearing  toward  the  shore  to  pass 
to  port  of  the  next  Japanese  cruiser. 
Steaming  Fifty  Miles  an  Hour 
It  was  now  that  we  needed  more  speed 
than  boiler-fed  engines  could  give,  and 
the  order  went  down  to  change  from  coal 
to  explosive.  Long  rods  of  a  compound 
of  nitroglycerine  and  guncotton,  a  foot 
in  diameter,  solidly  encased  in  steel  cyl- 
inders which  forced  the  burning  from 
onlv  one  end.  were  attached  to  auxiliary 
engines  and  turbines.  A  stream  of  water 
was  turned  on,  and  the  explosive,  burn- 


ing without  atmospheric  oxygen  under  a 
pressure  of  250  pounds  to  the  square  inch, 
and  mixing  with  the  water,  generated 
power  equal  to  25,000  pounds'  pressure 
per  square  inch. 

As  the  rush  of  the  new  motive  was 
felt  on  the  turbines,  the  boat,  already 
going  at  eighteen  miles  an  hour,  leaped 
like  a  spurred  horse  lagging  in  a  race, 
and  in  a  minute  we  were  speeding  at  a 
rate  little  short  of  fifty  miles  an  hour. 
A  great  mountain  of  water  welled  up  in 
our  wake,  following  and  towering  over 
us  to  a  height  above  the  level  of  the 
conning  tower.  Within  the  latter  the 
dash  oi  the  spray  against  the  armor  and 
the  rush  of  the  air  made  hearing  difificult. 
Under  a  Heavy  Fire 
In  five  minutes  we  had  traveled  four 
miles,  and  had  hardly  realized  the  great 
change  in  our  location  when  a  hail  of 
small  shot  from  quick-firers  served  notice 
that  we  were  a  target  for  the  enemy. 
Increasing  the  pressure  on  the  motive, 
we  doubled  the  rate  of  combustion,  and  at 
a  mile-a-minute  speed  veered  our  course 
enough  to  bring  the  torpedo  tubes  in 
line  with  the  cruiser.  Decreasing  the 
pressure  again  so  as  not  to  overtake  our 
own  torpedo,  we  discharged  the  projectile. 
Our  judgment  in  getting  so  near  the 
enemy  had' been  bad.  With  greater  ex- 
perience we  would  have  calculated  better 
the  enormous  speed  at  wdiich  we  had  been 
traveling.  A  terrific  impact  at  the  base 
of  the  tower,  which  staggered  the  boat, 
followed  the  bursting  of  a  ten-inch  shell 
«aboard  of  us.  For  a  moment  those  who 
were  in  the  tower,  stunned  by  the  shock, 
stood  listless  at  their  posts.  For  a  mo- 
ment only,  but  in  that  time  we  were 
within  six  hundred  yards  of  the  stricken, 
reeling  cruiser,  and'  no  power  on  earth 
could  stop  us  in  the  twenty  seconds 
which  would  hurl  us  against  her  great 
steel  bulk. 

Dive  under  a  Warship 
"Submerge!"  shouted  Miller,  hoarselv, 
steadving  himself  with  difficulty  and 
seizing  the  handle  which  deflected  the 
rudders.  At  the  same  time  Clarke  threw 
open  the  valves  of  the  submergence 
tanks,  and  with  a  shudder  from  stem  to 
stern  as  the  water  swept  over  our  bow. 
we  dove  from  sight,  head  on,  towards  the 
cruiser's  hull. 
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The  engines  had  been  stopped,  but  the 
momentum  of  our  speed  carried  us  Hke 
a  shooting  meteor.  Ten  seconds  sooner 
and  we  would  have  passed  safely  under 
the  warship.  As  it  was,  we  struck  glanc- 
ingly  on  her  bottom ;  and  the  blow  of  her 
steel  preceded  by  only  a  second  or  two 
the  chug  in  the  mud  as  we  dug  our  nose 
into  the  slimy  sea-bed. 

Every  man  was  hurled  forward,  tum- 
bling over  one  another  in  the  narrow 
space  and  bruising  up  against  the  parts 
of  the  vessel.  Jones  was  the  worst  hurt, 
having  his  shoulder  dislocated  by  a  blow 
against  one  of  the  torpedo  tubes,  with  a 
seaman  on  top  of  him.  Aliller  was  picked 
up,  with  the  wind  almost  out  of  him, 
from  under  a  part  of  the  telescope  smoke- 
stack, which  had  been  drawn  in  before 
we  went  into  action. 

Boat  Stuck  in  the  Mud 

The  boat  stuck  like  a  spent  arrow,  m- 
clined  at  about  forty  degrees.  We  clam- 
bered up  the  bottom  to  the  stern,  crowd- 
ing all  our  weight  aft,  hoping  we  might 
dislodge  her.  Then  we  pumped  the 
water  out  of  the  tanks  and  turned  on  the 
motive,  reversing  the  engine  and  forcing 
the  pressure  till  we  must  have  been  get- 
ting 2,000  pounds  of  steam  a  minute. 
The  vibration  was  terrific,  shaking  the 
boat  so  our  hands  tingled  as  with  a  shock 
of  electricity  when  we  touched  them 
against  the  sides.  But  the  boat  never 
budged,  and  we  shut  ofif  the  power  to 
save  it. 

"You  fellows  can  get  out  through  the 
diving  chamber  if  you  wan.t  to,"  said 
Miller,  after  we  had  sat  about  for  a 
while,  not  doing  much.  "Perhaps  you 
could  grab  a  spar  or  two  from  the  Jap- 
anese when  their  ship  goes  down."  That 
was  more  of  ]\Tiller's  sarcasm,  but  we 
let  it  pass. 

Doomed  to  Death 

To  realize  that  there  is  no  hope  of 
life  does  not  come  all  at  once  to  a  man. 
The  impracticability  of  each  plan  of  es- 
cape has  to  be  reasoned  out  separately. 
We  could  not  believe  that  this  was  to  be 
the  end  of  our  exploit.  W^e  could  not 
realize  it  all  at  once,  but  it  came  gradu- 
ally and  with  finality.  It  did  not  alarm 
us  except  in  that  quiet  manner  which 
comes  upon  a  man  confronted  with  a  ccr- 
taintv.     In  a  collision  above  water,  with 


a  chance  for  the  life-boats,  it  would  not 
have  been  the  same.  We  might  even 
have  forgotten  discipline  then,  if  we  were 
of  the  panicky  sort.  But  in  a  steel-clad 
hull,  panic  had  no  impulse  to  feed  on. 

"Might  as  well  clear  away  those 
things  about  the  machinery,"  said  the 
captain,  finally.  "  'Twon't  do  any  harm 
to  have  matters  ship-shape  in  case  we 
want  to  start  the  engine." 

We  set  in  their  places  the  articles 
which  had  tumbled  about.  Jones  picked 
up  the  signaling  hammer,  which  had 
fallen  over  near  one  of  the  torpedoes. 
Mechanically  he  tapped  out  the  fleet  sig- 
nal on  the  hull — "One-two-three,  One- 
two-three,  One." 

Wiring  for  Help 

"A  little  louder  than  that,  or  they 
won't  hear  you  at  Vladivostok,"  said 
Miller,  but  the  levity  passed  unnoted. 

Jones's  hammering  suggested  the  tele- 
phone, and  I  went  up  to  the  tower  and 
took  down  the  receivers.  "Quit  your 
pounding.  Bill,"  I  said  to  hinT  through 
the  tube,  "I  want  to  hear  what's  going 
on  outside." 

A  confused  agony  of  sounds  smote 
my  ear  through  the  receivers.  Borne 
down  from  the  surface  with  that  strange 
loudness  with  which  sound  travels 
through  water,  came  what  seemed  to  be 
the  reports  of  explosions,  the  cries  of 
human  beings,  and  the  anger  of  an  ocean, 
all  mingled  in  one  indescribable  con- 
catenation of  turmoil.  I  listened  in  vain 
for  some  distinctive  feature  of  the  up- 
roar which  might  give  a  clew  to  a  dis- 
tinctive happening.  Then,  suddenly,  I 
became  aware  of  an  eddying  of  '  the 
waters  about  us;  like  the'  swish  of  a 
woman's  skirt  it  sounded,  only  a  hundred 
times  louder  and  laden  with  a  strange 
])ortent  of  catastrophe.  At  the  same  time 
the  stern  of  our  boat  seemed  to  fall  away 
as  though  being  sucked  in  by  a  powerful 
maelstrom.  The  next  moment  it  vielded 
before  the  blow  of  a  great  weight,'  which 
bore  it  down  with  a  bruising,  grinding 
force  till  we  found  ourselves  on  an  even 
keel,  and  then  with  the  stern  a  trifle  lower 
than  the  bow. 

Struck  by  Sunken  Ship 

"That's  the  Jap,"  said  Jones.  "We  tor- 
pedoed her  all  right,  but  it's  her  revenge 
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'The  spectacle  fascinated  me. 


"What  did  y'  expect?"  said  Miller. 
"Not  satisfied  with  sinkino^  two  of  them? 
Think  you  were  going  to  bust  the  whole 
Japanese  fleet  with  your  new-fangled 
tub?"  It  was  an  open  secret  that  the 
captain  never  was  as  enthusiastic  over 
the  boat  as  we  who  helped  to  build  her. 

"That's  all  right,  Cap,  but  if  the  fel- 


lows on  top  do  as  well  it  won't  be  such  a 
bad  day."  Clarke  always  was  cheerful. 
I  still  held  the  telephone,  and  it  seemed 
as  I  listened  that  we  could  not  be  buried 
beneath  the  warship  or  I  should  not  hear 
so  distinctly  the  sounds  which  still  came 
through  the  water.  Then  I  thought  of 
the  diving  compartment. 


THE  FIGHT  OF  THE  "NIXON  II" 


497 


"I'm  going  out  to  explore,  Captain," 
I  said.  "Permission  accorded,  I  sup- 
pose ?" 

"No  special  objections,"  said  Miller. 
"Bon  voyage!"  said  Clarke. 

Inspectint;  the  Wreck 

Putting  on  the  diving  suit,  I  stepped 
into  the  compartment.  The  door  was 
closed  behind  me,  and  I  applied  myself 
to  opening  the  slide  which  led  outside 
the  boat.  It  required  some  effort  to  do 
this,  for  the  hull  had  been  strained  by  the 
two  collisions,  but  finally  I  succeeded 
and  stepped  forth  on  the  bed  of  the  sea. 

A  sight  appalling  in  its  silent  tragedy 
greeted  me.  Looming  in  dread  majesty 
fifty  feet  above  the  deck  of  the  boat  from 
which  I  had  come,  the  hull  and  masts  of 
the  Japanese  cruiser  seemed  like  a 
painted  picture  in  a  setting  of  green.  In 
her  side  yawned  the  great  ragged  hole 
which  had  been  the  death  wound  of  the 
ship.  A  spar  detached  itself  from  a 
lightly  holding  weight  and  rose  zig-zag 
towards  the  surface  ;  and  a  human  body 
washed  out  of  a  porthole  and  floated  off. 

An  Unexpected  Escape 

The  spectacle  fascinated  me,  and  for 
a  minute  I  stood  awe-stricken  at  the  work 
of  our  torpedo.  Then  I  turned  to  our 
own  boat,  and  walked  around  to  the  stern 
to  see  how  solidly  it  had  been  pinned 
down.  An  examination  showed  that  we 
had  received  a  glancing  blow  as  the 
cruiser  sank,  and  only  our  propeller 
blade  was  held  by  a  part  of  the  ship's 
anchor  chain.  It  seemed  probable  that 
by  starting  our  engines  now  we  might 
get  clear  of  the  wreck. 

Then  I  went  back  to  the  slide  and 
crawled  into  the  diving  compartment.  As 
I  worked  at  the  gear  to  close  the  opening 
I  became  conscious  of  a  slight  oscilla- 
tion of  the  boat  as  though  it  were  freeing 
itself  from  the  mud  of  the  bottom.  Then 
the  bow  began  slowly  to  rise,  and  a 
rattling  sound  at  the  stern  seemed  to 
indicate  the  loosening  of  the  chain  which 
held  the  propeller.  In  a  moment  I  could 
feel  that  the  boat  was  mounting  rapidly 
in  the  water. 

Once  More  on  the  Surface 

When  I  tapped  on  the  compartment 
door  and  it  was  opened  and  I  once  more 
stood  inside,  we  were  on  the  surface,  bob- 


bing up  and  down  with  the  wash  of  the 
waves.  It  was  then  that  we  felt  the 
reaction  of  escape  which,  I  hold,  is  no 
shame  even  to  a  brave  man.  As  we 
opened  the  portholes  and  each  took  his 
station,  we  moved  in  a  limp  fashion,  all 
trembling,  though  we  tried  to  hide  it. 

If  the  great,  deadwarship  at  the  bottom 
of  the  sea  was  a  tragic  sight,  the  spec- 
tacle which  appeared  above  was  one  to 
fire  the  blood.  Lurid  pillars  of  flame  lit 
up  the  sky  in  patches  where  torch-bombs 
had  been  fired  to  light  an  enemy  to  de- 
struction. The  smell  of  explosives  and 
the  noxious  fumes  of  gases  drifted  with 
the  wind  and  poisoned  the  atmosphere. 
The  spasmodic  booming  of  great  guns, 
the  sharper  report  of  rapid-firers,  the 
exploding  of  shells,  and  the  muffled 
sound  of  torpedoes  bursting  under  water, 
mingled  in  a  continuous  and  varying 
clamor.  The  Russian  warships  in  the 
harbor  had  emerged  to  the  attack,  and 
from  the  shore  the  land  batteries  threw 
aerial  torpedoes  far  out  to  sea.  Away 
on  our  port  quarter,  a  moving  streak  of 
black  with  a  tail  foam-flecked  and  white, 
flashed  into  view,  disappeared  behind  a 
floating  cloud  of  vapor,  reappeared  be- 
yond it,  and  was  lost  in  the  dark.  It  was 
the  Nixon  I,  or  mayhap  ///,  traveling 
at  a  mile  a  minute  under  explosive  motor. 
Four  miles  away  a  great  battleship  began 
her  death  plunge  five  minutes  later. 

Watching  the  Ruin 

And  we  could  only  watch  it  all.  There, 
within  our  hull,  were  all  the  potentiali- 
ties of  destruction,  and  only  motion  was 
lacking.  The  cruiser  which  had  sunk  be- 
side us  had  in  its  final  agony  snapped 
our  propeller  shaft,  and  we  were  no  bet- 
ter than  a  shattered  soldier  on  a  hospital 
couch.  Through  all  the  long  night  we 
rode  idly,  helplessly  there,  and  not  even 
a  torpedo-boat  spied  us  out.  The  tide  of 
fight  had  run  southward,  and  we  were  far 
in  the  wake  of  it,  with  two  warships 
somewhere  under  our  keel,  and  how 
many  more  meeting  a  like  fate  we  could 
only  conjecture.  But  everywhere  we 
could  see  in  fancy  that  darting  streak  of 
boat  and  following  wave,  such  as  we 
ourselves  had  been  for  too  few  minutes, 
and  when  battleship  and  cruiser  vanished 
from  the  blockading  line  we  knew  the 
cause  of  it. 
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FRANK  HEDLEY 


By  HENRY  M.  HYDE 

Author  of  "The  Buccaneers,"  etc. 


TWENTY-THREE  years  ago  an 
English  boy  of  nineteen  landed 
from  the  steerage  at  Castle 
Garden,  New  York.  Besides  the 
clothes  on  his  back  he  had  two  pieces  of 
baggage  and  a  few  shillings  in  his  pocket. 
The  boy — his  name  is  Frank  Hedley — 
had  no  friends  in  America,  no  influential 
relatives  on  whom  he  could  call  for  as- 
sistance. No  one  would  have  considered 
the  prospect  before  him  brilliant.  But 
he  was  not  without  resources. 

He  brought  with  him  from  England 
a  common  school  education,  a  knowledge 
of  the  machinist's  trade,  and  an  ambition 
to  make  a  prominent  place  for  himself 
in  the  railroad  world.  Of  these  three  the 
last  was  by  far  the  most  potent. 

Young  Hedley  slarted  at  once  on  the 
search  for  work.  Over  in  Jersey  City, 
in  the  shops  of  the  Erie  Railroad  Com- 
pany, he  found  a  place  as  a  machinist. 
His  daily  wages  were  $2.  That  provided 
for  immediate  necessities,  and  then,  with- 
out further  delay,  he  started  to  prepare 
for  the  next  step  upward  along  the  hard 
climb  he  had  laid  out  for  himself. 

Studied  at  Night  School 

A  modern  manager  of  transportation, 
Hedley  realized,  must  have  a  scientific 
knowledge  of  railroad  problems  and  their 
solution.  At  a  free  Hbrary  he  procured 
technical  books,  and  after  working  hours 
he  studied  them  in  his  room.  A  little 
later  he  heard  of  the  opportunities  of- 
fered by  the  Cooper  Union  night  school 
in  New  York.  Not  a  minute  was  lost  in 
enrolling  himself  among  its  students. 
For  four  years  —  the  length  of  a  uni- 
versity course  —  Frank  Hedley  changed 
from  overalls  to  citizen's  clothes  every 
night,  after  ten  hours'  hard  work  in  the 
machine  shops,  and  crossed  the  river  to 
the  old  building  of  the  Cooper  Union  at 
The  Bowery  and  Third  Avenue,  New 
York.     \\'hen  he  had  finished  his  course 


he  had  a  thorough  theoretical  as  well  as 
practical  knowledge  of  machinery. 

Is  Made  Master  Mechanic 

He  was  ready  now  for  a  change, and  he 
found  small  trouble  in  getting  a  place 
with  the  Manhattan  Elevated  Railroad, 
where  he  could  put  his  new  knowledge 
into  use.  Two  years  so  plainly  demon- 
strated his  ability  that  the  King's  County 
Road,  over  in  Brooklyn,  made  him  its 
master  mechanic.  Presently  the  fame  of 
his  broadening  reputation  came  to  the  ears 
of  Charles  T.  Yerkes,  that  shrewd  judge 
of  men,  who  was  just  beginning  his  as- 
tounding career  as  a  traction  magnate  in 
Chicago.  He  took  Hedley  west  with  him, 
and  there  the  young  Englishman  found 
a  situation  developing  which  might  well 
have  baffled  and  utterly  discouraged  a 
less  determined  and  ambitious  man. 
Through  his  own  unassisted  efforts  he 
had  made  himself  a  practical  railroad 
manager  and  an  expert  mechanical  en- 
gineer. But  now  it  seemed  certain  that 
a  new  and  to  him  unknown  force  was  to 
take  the  place  of  steam  as  motive  power 
on  both  elevated  and  surface  railroads. 

Electricity  Bars  His  Path 

Almost  over  night  the  introduction  of 
electricity  made  Hedley's  hard-earned 
knowledge  inadequate  and  out-of-date. 
But  while  Yerkes  was  making  up  his 
mind  as  to  the  wisdom  of  adopting  electric 
power,  Hedley  was  spending  his  nights 
in  the  study  of  electrical  engineering.  At 
the  end  of  five  years  Yerkes  decided  to 
put  in  trolleys  and  third-rail  electric  sys- 
tems, and  he  found — doubtless  to  his  own 
astonishment — that  in  Frank  Hedley  he 
had  in  his  employ  one  of  the  most  learned 
and  practical  electrical  engineers  in  the 
country. 

For  the  work  of  transformation  which 
Yerkes  wished  done  there  was  no  one  in 
the   United    States   so   well   equipped   as 
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the  young  Englishman.  Under  Hedley's 
direction  and  at  his  initiative,  the  Lake 
Street  Elevated  in  Chicago  was  the  first 
of  overhead  lines  to  discard  steam  for  the 
third-rail  electric  system.      Hedley  built 


gressive  spirit  and  executive  ability  is 
given  credit  for  the  great  improvement 
in  Manhattan  Elevated  since  1902.  And 
when,  more  recently,  the  great  New  York 
subway  was  opened,  August  Belmont,  its 


FRANK  HEDLEY 


Other  elevated   systems   in   Chicago  and 
managed  them. 

Is  Called  Back  to  New  York 

Within  twenty  years,  by  after- 
hours'  study,  he  had  made  himself 
both  mechanical  and  electrical  en- 
gineer, and  had  so  perfected  his 
skill  as  a  transportation  manager  that 
when  the  great  Manhattan  Elevated  of 
New  York  was  looking  for  a  superin- 
tendent three  years  ago  its  owners  of- 
fered him  the  position.    To  Hedley's  pro- 


chief  promoter,  handed  over  to  Hedley 
— now  only  forty-two  years  old — the 
management  of  the  underground  as  well 
as  of  the  overhead  lines  of  the  great 
urljan  transportation  system. 

Responsible  for  300,000,000 
Passengers 

Every  year  the  elevated  and  subway 
lines  together  carry  more  than  300,000,- 
000  passengers.  Eor  the  safety  of  this 
vast  army  of  people,  Hedley  is  directly 
and  personally  responsible.     Under  him 
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are  employed  more  than  12,000  subor- 
dinates. His  own  salary  is  $25,000  a 
year. 

There  are  some  men  who  do  not  have 
as  good  a  chance  as  did  Hedley  to  rise 
in  the  world  ;  but  the  number  is  much 
lar.q-er  who.  having  it,  fail  to  rise  be- 
cause they  do  not  have  a  fixed  ambition ; 


because  they  are  not  willing  to  study 
after  working  hours  to  prepare  them- 
selves continually  for  the  next  step  up- 
wards. 

To  one  who  has  youth,  a  common 
school- education,  and  a  knowledge  of  a 
trade,  the  career  of  Frank  Hedley  may 
well  serve  as  an  inspiration. 


— ^ 


SUBMARINE  BOAT  PLUNGER  AT  OYSTER  BAY. 


THE  PRESIDENT  UNDER  WATER. 
It  was  on  the  submarine  boat  PUinger  shown  in  the  illustration  above,  that  President  Roosevelt  took  a  trip  beneath 
the  surface  of  the  ocean.  When  it  was  first  reported  that  the  Chief  Executive  was  to  go  down  in  the  Plunger,  staid  and 
serious  people  in  all  parts  of  the  country  threw  up  their  hands  in  alarm.  Wall  Street — always  nervous — almost  went 
into  a  panic.  To  quiet  apprehension,  it  was  given  out  that  the  President  had  no  intention  of  going  down  under  water. 
But  when  the  Plunger  appeared  in  Oyster  Bay,  he  could  not  resist  the  temptation  to  try  it.  He  stayed  in  the  depths  for 
more  than  half  an  hour,  and  came  up  even  more  enthusiastic  than  usual. 


Sailing  on  Land 

A.n  Amusement  that  is  Rising  in  Popular  Favor  and  Has  Some  Useful  Applications 


By  RUTLEDGE  RUTHERFORD 


SAILING  ON  LAND  is  a  new  di- 
version, experimented  with  at  dif- 
ferent times  in  the  past,  that  has 
suddenly  burst  into  prominence. 
No  other  summer  amusement  con- 
veyance of  man's  invention  can  makeany- 
thing  Hke  the  speed  of  the  land  sailing- 
vessel.  It  skims,  over  the  ground  with 
the  actual  speed  of  the  wind.  Its  only 
rival  in  amusement  conveyances  of  winter 
or  summer  is  the  ice  boat;  but  the  land 
sailing  vessel  furnishes  much  greater  en- 
joyment than  the  ice  boat,  for  its  path 
is  not  limited  by  the  narrow  confines  of 
an  ice  pond,  and  moreover,  it  is  a  sum- 
mer vehicle,  made  to  sail  in  the  season 
when  rapid  open-air  traveling  is  really 
enjoyable.  So  fast  will  the  land  boat 
move  if  permitted  to  go  at  its  full  speed 
during  a  strong  wind,  that  its  occupants 
would  find  it  impossible  to  retain  their 
seats.  Hence  its  speed  has  to  be  checked 
and  regulated  by  the  manipulation  of 
brakes  and  sails.  From  fifty  to  ninety 
miles  an  hour,  however,  has  often  been 
attained  with  safety  when  the  precaution 
was  taken,  of  seeing  that  the  passengers 
were  well  secured  in  their  seats. 

Sailing  on  land  is  a  sport  confined  ex- 
clusively to  the  districts  "where  there  is 
room."  It  is  impossible  where  there  is 
much  traffic,  as  the  sails  and  rapid  speed 
will  not  permit  of  sudden  turns  and  quick 
stops.  At  the  sea  coast  summer  resorts, 
on  the  far  away  Western  plains,  and  on 
the  deserts  of  America,  the  land  sailing 
vessel  has  made  its  appearance,  and  has 
ushered  into  existence  a  new  kind  of 
amusement  that  is  destined  to  become 
more  popular  as  its  charms  become  better 
known.  It  promises  to  add  new  interest 
to  the  American  deserts,  for  nowhere 
does  the  land  boat  enjoy  such  an  ad- 
vantageous field  as  on  these  open 
stretches,  where  it  may  serve  the  uses  of 


traffic  as  well  as  amusement.  Beginning 
as  a  pleasure  craft,  a  land  boat,  placed 
in  service  on  the  Mojave  desert  in  South- 
ern California  a  few  months  ago,  has 
now  been  regularly  installed  as  a  trans- 
portation vehicle.  The  vessel  in  question 
is  known  as  the  Desert  Queen.  It  is  a 
real  "ship  of  the  desert,"  and  may  even 
result  in  displacing  its  namesake  on  the 
Desert  of  Sahara,  for  now  a  Chicago  firm 
that  has  begun  the  manufacture  of  this 
new  style  of  conveyance  is  negotiating 
with  an  English  concern  with  a  view  to 
placing  a  number  of  the  land  ships  in 
service  on  the  great  African  wastes.  It 
is  said  that  a  whole  fleet  of  them  is  soon 
to  be  in  use  on  the  Mojave  desert  and  in 
New  Mexico. 

The  Desert  Queen  was  built  for  two 
miners,  Charles  S.  and  Carl  L.  Hoyt,  of 
Cleveland,  O.  Since  it  has  been  in  use 
it  has  obliterated  many  of  the  horrors 
that  formerly  attended  the  crossing  of  the 
desolate  Mojave.  The  Hoyts  have  a 
gold  mine  in  the  buttes  near  Rosamond, 
California.  They  live  nine  miles  away  at 
the  other  end  of  a  peculiar  dry  lake, 
which  is  as  hard  as  concrete,  and  is 
swept  as  smooth  as  a  tennis  court  by 
the  sands  that  are  forever  driven  over  it 
by  the  fierce  winds  rushing  through 
Tehachipi  pass. 

Substantially  constructed  through  a 
recent  overhauling,  the  Desert  Queen  is 
14  feet  long,  8  feet  across  in  front,  and 
tapers  to  the  rear  with  a  mast  15  feet 
high  ;  mainsail  10  feet  on  the  boom  and 
10  feet  on  the  mast;  jib  and  jib  boom  to 
match.  For  the  front  support,  an  axle 
not  unlike  that  of  a  buggy  is  employed  ; 
and  to  this  are  attached  two  iron  wheels, 
each  30  inches  in  diameter.  The  rear 
wheels,  also  of  iron,  are  24  inches  in  di- 
ameter. The  steerage  arrangement  is 
similar  to  that  used  on  a  hook-and-lad- 
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der  truck.  The  "ship"  answers  its  hehn 
perfectly,  and  sails  about  as  close  to  the 
wind  as  the  ordinary  water  craft.  Just 
one  accident  has  happened  to  the  Desert 
Queen.  That  occurred  on  its  trial  trip, 
when  it  got  beyond  control.  It  tore  along 
over  the  floor  of  the  Mojave,  dumping 
its  occupants,  and  dashed  itself  to  pieces 
against  a  rock.  Several  of  the  passen- 
gers were  slightly  injured.  The  vehicle 
had  to  be  rebuilt ;  and  no  further  trouble 
of  the  kind  has  since  been  experienced.  It 
carries  its  owners  and  their  supply  of 
tools  to  and  from  the  mine  every  day, 
and  on  holidays  and  moonlight  nights  is 
used  for  carrying  excursion  parties. 

Excitement  enough  to  suit  the  most 
adventurous  is  afforded  by  a  trip  on  the 
Desert  Queen.  As  the  winged  wagon 
goes  bounding  along,  horned  toads  scurry 
away  over  the  burning  sands  ;  lizards,  like 
blue  streaks,  are  seen  darting  to  shelter ; 
desert  chipmunks  of  ashen  color  scatter 
the  sand  about  in  their  frenzied  haste 
to  get  into  their  retreats ;  occasionally  a 


Thkee-Wheeled  Yacht. 
A  type  used  at  Palm  Beach,  Fla. 


coyote,  long  and  gray — the  picture  of 
starved  want — rises  upon  his  scraggy 
hind  legs  and  snuffs ;  now  and  then  the 
wheels  pass  over  a  deadly  rattlesnake ; 
and  on  the  quivering  machine  speeds  past 
the  bleaching  bones  of  some  poor  creat- 
ure, human  or  other,  that  has  succumbed 
to  the  desert's  deadly  weapon — starva- 
tion. 

Like  a  white-sheeted  specter,  shooting 
noiselessly  through  the  moonlight,  there 
is  something  uncanny  about  the  appear- 
ance of  the  strange  craft  at  night  that 
scares  everything  within  its  view.  When 
it  was  first  put  in  service  stray  travelers 
who  met  it  were  frightened  almost  out 
of  their  wits.  The  Piute  Indians  were 
panic-stricken.  With  wild  whoops  of 
alarm  they  made  a  rush  to  get  away,  the 
braves  trampling  the  squaws  and  pa- 
pooses under  foot.  Their  food  was 
thrown  away ;  and  when  the  strange 
white  monster  had  gone,  the  terror- 
stricken  natives  prayed  throughout  the 
night. 

At  the  bathing  beaches  of  Florida  and 
California,  the  land  boats  may  be  found 
in  the  greatest  numbers.  There  the  craze 
has  taken  such  possession  of  the  merry- 
makers that  sails  are  being  attached  to  all 
kinds  of  vehicles — principally  the  bicy- 
cle, which  thereby  becomes  far  superior 
to  the  motor  bicycle  in  points  of  speed 
and  easy  riding.  Moreover,  there  are 
now  sailing  cars,  sailing  wagons,  sailing 
buggies,  sailing  automobiles ;  and  nearly 
everything  on  wheels  at  the  resorts  is 
being  equipped  with  sails. 

But  the  desert  and  the  seashore  are  not 
the  only  places  where  the  land  sail  boat 
finds  favor  with  amusement  seekers.  In 
small  towns  in  the  country  where  trees 
are  few,  and  in  other  places  where  there 
arc  not  many  obstructions,  the  craft  may 
be  found  exceedingly  convenient  and  en- 
tertaining. Like  the  greyhound  it  must 
have  a  clear  and  unobstructed  country  to 
run  in.  A  Chicago  boy  has  recently 
built  one  of  the  contrivances  for  use  on 
his  vacation.     He  is  Sheldon  M.  Booth, 

13  years  old,  son  of  United  States  Master 
in  Chancery  Booth,  4959  Lake  Avenue. 
Master  Booth  worked  conjointly  in  the 
construction  of  the  device  with  Fred 
Kingsley,  Jr.,  of  Minden,  Neb.,  who  is 

14  years  old.     Neither  of  the  boys  will 
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claim  a  preponderance  of  the  credit  for 
the  very  successful  achievement.  The 
product  of  their  labors  is  called  the  Hobo. 
It  is  one  of  the  cleverest  contrivances 
ever  devised  by  two  boys.  It  has  four 
wheels  and  will  seat  as  many  as  seven 
children.  The  vehicle  is  12  feet  long  and 
8  feet  wide.  It  is  propelled  by  a  main- 
sail and  a  jib.  The  mast  is  11  feet  high. 
The   rudder  is  worked  from  a  rod  at- 


The  Hobo  skims  along  the  hard  dirt 
roads  of  Alinden  at  a  breath-taking  speed. 
Moonlight  outings  on  it  are  the  rarest  of 
sports,  and  have  been  indulged  in  by 
several  of  the  grown  people  of  the  town. 
The  craft  slips  silently  through  the 
gloaming  like  a  white-gowned  phantom  ; 
and  on  its  first  trip  the  inhabitants  of 
Minden  were  terror-stricken.  In  the 
night  they  could  distinguish  little  more 


THE  DESERT 


tached  to  the  right  side  of  the  rear  axle. 
The  front  wheels  were  obtained  from  an 
old  cultivator  that  was  out  of  use,  and 
the  rear  wheels  from  a  cast-awa}-  to_\- 
wagon.  Thus  the  entire  construction 
cost  the  boys  less  than  two  dollars. 
Nevertheless,  when  painted  and  trimmed 
up,  it  has  every  appearance  of  a  factory- 
made  afifair.  and  has  since  afforded  cease- 
less amusement  to  nearly  every  child  in 
Minden,  where  the  boys  have  been  enjoy- 
ing themselves  together  during  Master 
Booth's  vacation. 


than  the  ghostly  whiteness  gliding 
through  the  air,  and  belated  travelers  fled 
in  terrified  amazement,  believing  it  an 
unnatural  visitation.  There  was  much 
joking  in  the  Nebraska  town  when  the 
real  cause  of  the  fear  was  made  known. 
James  Fleming  of  San  Francisco  is 
said  to  be  the  first  person  to  own  a  sail- 
ing bicycle.  He  designed  it  for  use  at 
Coronado  Beach,  where  he  spends  his 
summers.  It  is  simply  an  ordinary  bicy- 
cle with  sail  attached.  Its  appearance  at 
the  beach  led  to  the  construction  of  many 
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others,  and  now  at  evening  the  seashore 
is  Hned  with  the  "white-winged  wheels," 
which  sweep  along  the  sands  with  a 
speed  of  forty  miles  an  hour. 

In  small  towns  the  sailing  vehicles  are 
being  built  by  some  for  home  amusement. 
One  of  the  most  remarkable  and  success- 
ful of  these  that  has  recently  come  to 
notice,  was  built  by  R.  S.  Trulock  of  El 
Reno,  Oklahoma,  and  is  called  the  Go- 
Devil,  because  of  the  remarkable  speed 
with  which  it  sweeps  along  the  country 
roads.  Here  is  what  Mr.  Trulock  says 
of  his  real  "prairie  schooner" : 

"In  building  this  craft,  we  took  the  wheels 
and  axles  of  a  light  road  wagon,  making  a 
platform  out  of  two-by-fours  t6  feet  long  and 
2  feet  wide,  which  we  hung  eight  inches  under 
the  center  of  the  axles,  arranging  the  rear 
axle  on  a  pivot  with  which  to  steer  the  craft. 
Then  we  placed  our  four  masts  at  an  equal 
distance  apart  on  the  platform.  Guying  the 
masts  with  ropes  to  the  sides  of  the  platform 
and  running  out  a  bowsprit  in  front,  gives  us 
five  sails.  We  also  arranged  a  brake  on  the 
front  of  the  wheels,  holding  it  off  from  the 
axle  by  means  of  springs.    The  brake  is  ap- 


plied by  a  rope,  which,  when  pulled,  will  check 
the  machine  if  not  under  too  great  speed.  I 
have  found,  however,  that  in  very  high  wind, 
this  brake  is  of  very  little  use.  The  only  way 
to  stop  the  machine  is  by  drawing  into  the 
wind.  The  Go-Devil  cost  me  in  all  about  $30, 
but  we  have  had  hundreds  of  dollars  worth  of 
fun  out  of  it.  It  is  not  practical  in  anything 
less  than  a  tifteen-mile  steady  wind,  such  as 
blows  in  the  prairie  countries. 

"I  am  now  designing  a  machine  which  will 
thoroughly  eclipse  the  present  one.  It  will  be 
35  feet  long  when  completed,  will  carry  500 
feet  of  canvas,  and  will  be  designed  for  two 
persons.  I  shall  take  it  with  me  to  the  South- 
ern   coast  this  summer." 

At  Palm  Beach,  Florida,  a  three- 
wheeled  land  yacht  shares  honors  with 
the  winged  bicycle  in  popular  favor. 
Some  of  these  yachts  are  home-made, 
being  built  on  three  bicycle  wheels.  The 
land  sailing  vessels  are  so  easily  con- 
structed that  it  seems  like  a  useless  ex- 
pense to  buy  them  from  the  factory  now 
engaged  in  their  manufacture,  though 
the  factory-made  vehicles  are  often  ex- 
ceedingly handsome  and  very  substan- 
tially built. 


The  Heroism  of  Industry 


By  EDWARD  L.  MASTERS 


HEROES  of  the  battlefield,  and 
heroes  of  the  sea!  Of  these, 
how  frequently  we  hear — 
worthy  often,  yet  often  over- 
praised. But  the  heroes  of  peaceful  in- 
dustry in  all  the  commoner  walks  of  life 
— what  of  these  ?  Of  the  farmer  delving 
out  yonder  in  pasture  and  plow-land ; 
of  the  swinger  of  the  hammer  in  the 
forge  ;  of  the  builder  under  whose  touch 
tower  and  temple  spring  into  proud  pro- 


portion? What  of  these  world-wide 
common  workers  whose  ceaseless,  un- 
complaining toil  quickens  the  pulse  and 
animates  the  life  of  nations?  Who  will 
sing  their  psean — who  has  written  their 
history  and  renown  ? 

Toil,  the  Creator 

We  have  heard  among  the  idlers  who 
float  on  the  surface  of  society,  con- 
temptuous flings  at  those  whose  heritage 
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is  toil.  They  sneer  at  the  hard  and  horny 
hand  of  labor ;  but  they  forget  that  of 
all  that  is  useful,  luxurious,  or  beautiful 
on  earth,  toil  has  been  the  creator ;  that 
from  the  marble  mansion  to  the  kid^ 
gloves  of  the  tailor's  most  exquisite  walk- 
ing sign,  all  has  been  wrought  out  by 
human  industry.  It  is  the  toil  of  swarthy 
hands,  thou  pitiful  idler  and  sneerer — 
just  such  hands  as  thou  see'st  daily  along 
the  curb  or  in  the  crowded  car — that  has 
reared  empires  in  the  Old,  and  planted 
republics  in  the  wilderness  of  the  New 
World ;  that  has  hewn  the  rock  in  the 
quarry,  built  the  "miracles  in  stone"  that 
are  the  shrines  and  monuments  of  na- 
tions, and  laid  the  foundations  of  all 
great  modern  industries ;  that  has 
achieved  whatever  fame  belongs  to 
genius,  with  the  sculptor's  chisel,  the 
painter's  pencil,  and  the  poet's  or  schol- 
ar's pen ;  that  has  winged  the  ocean  with 
white  sails,  and  exchanged  the  products 
of  every  clime ;  that  has  measured  the 
circuits    of   the    stars,   and    plumed    the 


lightnings  to  be  the  swift-winged  mes- 
sengers of  man's  bidding. 

Idleness,  a  Crime 

Industry !  Why,  man  of  idleness,  this 
is  what  fed  you  pap,  rocked  your  cradle, 
and  nursed  your  pampered  life.  Without 
it,  the  woven  silk  and  wool  on  your  back 
would  still  be  in  the  silkworm's  nest  or 
in  the  fleeces  of  the  shepherd's  fold.  For 
the  meanest  thing  that  ministers  to  hu- 
man want,  save  the  air  of  heaven,  man  is 
indebted  to  toil.  It  is  only  drones  who 
toil  not,  infesting  the  hives  of  industry 
with  corruption  and  decay.  The  lords 
of  the  earth — if  they  but  knew  it — are  the 
vicn  zvlw  do  things,  who  can  build  up 
or  cast  down  at  will,  and  who  can  retort 
to  the  sneer  of  the  "soft-handed"  by  point- 
ing to  their  trophies  wherever  art,  science, 
civilization,  and  humanity  are  known. 
Work  on,  man  of  toil !  Your  royalty  is 
yet  to  be  acknowledged,  as  industry  rises 
toward    the    highest    throne    of    power. 


A  Petition 


tOHESE  are  the  gifts  I  ask 
^X      Of  Thee,  Spirit  serene  : 
te^      Strength  for  the  daily  task, 
CJ'        Courage  to  face  the  road. 
Good  cheer  to  help  me  bear  the  traveler  s  load  ; 
And.  for  the  hours  of  rest  that  come  between. 
An  inward  joy  in  all  things  heard  and  seen. 

These  are  the  sins  I  fain 

Would  have  Thee  take  away  : 

Malice,  and  cold  disdain. 

Hot  anger,  sullen  hate. 

Scorn  of  the  lowly,  envy  of  the  great. 

And  discontent  that  casts  a  shadow  gray 

On  all  the  brightness  of  a  common  day. 

-  HENRY  Van  Dyke. 


Tlh©  F1hot©gir^p1hiO- 


A  N  apparatus  similar  in  some  respects 
■**•  to  the  electro-magnetic  phonograph 
brought  out  by  Mr,  Poulsen,  has  recently 
been  designed  by  Mr.  E.  Ruhmer,  of 
Berlin,  Germany.  This  apparatus  is  re- 
markable for  the  perfect  absence  of  any 
disturbing  secondary  noise. 

The  underlying  principle  is  the  same  as 
the  one  on  which  the  inventor's  optical 
telephony  is  based.  The  "Photographo- 
phone"  is  essentially  a  cinematograph  in 
its  simplest  form.  In  a  light-tight  box 
there  are  two  rollers,  over  which  a  pho- 
tographic film  is  drawn  along  at  a  con- 
stant speed  by  means  of  an  electro-motor, 
passing  on  its  way  through  the  focal  line 
of  a  specially  constructed  cylindrical  lens 
which    concentrates    the    light    from    a 


"speaking"  arc  lamp  upon  the  film.  The 
latter,  after  the  record  has  been  made  is 
developed  and  fixed,  when  a  strip  of  uni- 


Largest  Tvfe  of  Photographophone. 


Reproduction  of  Film  with  Sound  Record. 

form  breadth,  including  alternate  dark 
and  bright  vertical  lines  is  noted  on  the 
developed  film,  corresponding  closely  to 
any  alterations  in  the  candle-power  of  the 
source  of  light  at  the  sending  station,  and 
accordingly  to  the  transmitted  sound 
waves. 

In  order  to  reproduce  the  language, 
the  "photophonogram"  thus  obtained,  or 
else  a  positive  obtained  from  the  latter, 
is  drawn  along  before  a  similar  apparatus 
at  the  same  speed  as  when  the  record  was 
made,  while  the  light  rays  from  an  or- 
dinary projection  lamp  are  allowed  to 
strike  it.  The  different  shades  of  the 
film  will  result  in  the  light  rays  from  the 
lamp  being  absorbed  to  various  degrees, 
thus  producing  a  varying  illumination  of 
a  selenium  cell  arranged  behind  the  film. 
The  latter,  accordingly,  will  be  exposed 
to  an  illumination  of  variable  strength 
analogous  to  an  illumination  from  the 
light  source  at  the  sending  station,  these 
luminous  variations  being  converted 
again  into  alterations  of  the  electrical  re- 
sistance of  the  selenium  and  thus  giving 
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rise  to  current  oscillations 
that  act  on  the  telephones 
inserted,  whereby  the  tele- 
phonogram  is  reproduced. 

In  the  case  of  the  dis- 
tance between  the  sending 
station  and  the  photograph- 
ophone  being  small,  the  ap- 
paratus simply  constitutes 
a  novel  photographic  phon- 
ograph, the  lamp  used  as 
speaking  arc  serving  in  the 
reproduction  as  a  projec- 
tion lamp  for  illuminating 
the  film.  In  the  case,  how- 
ever, of  the  distance  being 
greater,  the  apparatus  at 
the  same  time  represents 
the  solution  of  the  problem 
of  simultaneous  transmis- 
sion and  recording  of  the 
sound  waves  of  the  humSn 
voice.  A  special  advantage 
is  the  fact  that  both  the 
positive  and  negative  may 
be  used,  and  that  from  any 
original  negative  any  de- 
sired number  of  equivalent 
positive  copies  can  be  produced. 

^• 

I© 

DY  this  term  is  meant,  not  a  bottle 
^  which  cannot  be  filled  again  after  once 
being  emptied,  but  one  which  cannot  be 
refilled  without  "telling  tales"  and  bear- 


RATHOPHONE. 


ing  evidence  that  its  present  contents  are 
not  tire  original.  As  long  as  a  bottle 
is  not  broken,  it  can  be  refilled  in  spite  of 
anv   device  that   can  be   invented.     The 


object,  therefore,  of  a  "non-refillable" 
bottle  is  not  necessarily  to  prevent  refill- 
ing, but  to  detect  it  if  it  occurs,  and  thus 
to  prevent  the  pilfering,  adulteration,  or 
counterfeiting  of  contents.  That,  in  doing 
so,  it  serves  a  purpose  of  great  commer- 
cial importance,  is  a  fact  that  goes  with- 
out saying. 

Many  attempts  at  a  device  of  this  sort 
have  been  made.  The  latest  on  which  a 
patent  has  been  granted,  is  the  invention 
of  John  Sherman  Root  of  Chicago,  a 
graduate  of  the  American  School  of  Cor- 
respondence. And  it  may  not  be  uninter- 
esting to  note  in  passing,  that  the  patent 
attorney  who  piloted  Mr.  Root's  applica- 
tion to  a  successful  issue  was  Miss  Flor- 
ence King,  also  a  graduate  of  the  Ameri- 
can  School. 

Mr.  Root's  invention  combines  great 
simplicity  and  cheapness  of  construction 
with  marked  efficiency  in  operation. 

In  outward  form  the  device  is  a  cylin- 
der (A)  made  of  aluminum  or  other 
suitable  material,  Avhich  is  pushed  into 
the  neck  of  the  bottle  down  near  to  the 
shoulder,  where  a  slight  convergence  of 
the  glass   sides  prevents  its   further  in- 
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gress.  Inside  this  cylinder  is  the  essen- 
tial part  of  the  invention,  consisting-  of 
a  sheet  of  metal  (preferably  aluminum) 
cut  with  such  outline,  and  so  bent,  as  to 
form  three  sections — a  top  (5),  a  diag- 
onal (C),  and  a  bottom  section  {D)  — 
each  closing  the  passage  through  the 
c\iindcr  .-/.  In  the  bottom  section  at  c, 
and  in  the  diagonal  at  c  (Fig.  2),  are 
apertures  closed  respectively  by  valves 
c  and  d,  which  swing  outward  only 
wdien  forced  to  do  so  by  the  out-passing 
liquid  when  the  bottle  is  inverted,  as  in 
Fig.  I.  The  liquid  makes  its  final  exit 
through  apertures  at  E  (Fig.  2)  in  the 
top  section.  Vents  for  ingress  of  air  for 
displacement,  are  provided  in  the  needle- 
hole  aperture  e^  (Fig,  2)  and  the  small 
openings  around  the  valve  hinges. 


An  attempt  to  refill  the  bottle  will  at 
once  defeat  itself  by  closing  the  valves ; 
while  the  position  of  the  middle-section 
valve  d  (Fig.  2),  relative  to  aperatures  E, 
insures  its  immunity  from  tampering  by 
the  insertion- of  a  wire  or  other  instru- 
ment. 

^* 

A  Water  Tofoo^gaia 

nr  HE  camera  sometimes  reproduces 
■'•  views  which  surprise  the  photo- 
grapher, but  seldom  has  an  odder  picture 
been  made  than  the  one  here  illustrated. 
It  was  intended  to  be  a  snap-shot  of  some 
little  Filipinos  sliding  down  a  water  to- 
boggan ;  and,  as  will  be  noted,  the  boys 
w^ere  caught  just  at  the  moment  they 
entered  the  water.  Reversing  the  pic- 
ture,  however,   a    very   artistic   view    is 


Filipino  Boys  in  Water  Toboggan. 
A  "topsy  turvy"  picture. 

presented  of  a  bridge  with  houses  on 
either  end.  The  bridge  is  ornamented 
with  one  of  the  Filipino  totem  poles. 
The  chief  peculiarity  of  this  part 
of  the  view  is  that  it  shows  the 
boat  which  is  used  for  the  toboggan,  but 
which  is  not  plainly  revealed  in  the  other 
-picture.  The  reversible  photograph  was. 
of  course,  caused  by  the  perfect  reflection 
of  the  water. 


Collaps©  ©f  InlMge 


D  ALLOOXS  do  not  always  go  up  on 
^  time,  or  as  advertised  to  do.  Very  re- 
cently one  failed  to  "make  good."  In  ad- 
dition, there  was  great  excitement,  con- 
fusion, and  not  a  little  peril.  There  was 
to  be  an  ascension  made  by  the  famous 
aeroplane  invented  by  Prof.  J.  J.  Mont- 
gomery, of  Santa  Clara,  at  Oakland,  Cal. 
To  carry  aloft  the  aeroplane  and  its 
operator,  it  was  necessary  to  employ  a 
huge  hot-air  and  gas  balloon.  A  large 
quantity  of  straw  saturated  wath  coal  oil 
w^as  being  burned,  and  the  smoke  and  gas 
forced  into  the  immense  canvas  bag.  Be- 
sides being  anchored  with  ropes,  the  bal- 
loon was  held  down  by  a  great  number 
of  men,  who  stood  around  the  lower  part, 
grasping  the  canvas.  The  immense  bag 
filled  rapidly  and  constantly  increased  in 
buoyancy,  until  it  required  the  united 
strength  of  all  the  men  to  hold  it. 
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Just  about  the  time  to  cut  the  ropes  and 
loosen  hold,  there  was  a  great  collapse. 
Suddenly  the  gas  pressure  tore  a  big 
hole,  which  increased,  rending  asunder 
the  giant  bag  from  top  to  bottom.  The 
collapse  was  accompanied  by  a  loud  puff- 


CoLLAPSE  OF  Balloon. 
Photo  taken  at  instant  it  occurred. 

ing  noise  as  pent-up  gas,  smoke,  and 
heated  air  burst  forth.  Panic  seized  the 
spectators,  who  rushed  away  in  great 
alarm.  Many  of  those  holding  the  bal- 
loon were  more  or  less  burned,  while  a 
number  were  overcome  by  the  gas  and 
sank  to  the  earth.  Some  had  a  narrow 
escape  from  asphyxiation.  However,  no 
one  was  killed,  though  the  escape  was 
narrow. 


'X'HE  accompanying  illustration  shows 
■■■  a  water-gauge  which  has  been  de- 
signed to  shut  off  automatically  the  es- 
caping water  and  steam  when  a  gauge 
glass  breaks.  It  is  a  well-known  fact  that 
where  gauge  glasses  are  provided  on 
locomotives,  the  engineers  frequently 
throw  them  out  of  service  and  depend 


entirely  upon  their  try-cocks  to  inform 
themselves  as  to  the  amount  of  water  in 
the  boilers.  A  common  excuse  for  this 
practice  is  that  the  danger  from  a  broken 
glass  tube  is  greater  than  from  anything 
else  in  the  locomotive. 

The  Shallow  gauge  is  of  exceedingly 
simple  construction.  The  automatic 
valve  is  not  subjected  to  wear,  except 
when  it  is  closed  through  the  breaking  of 
a  glass.  As  this  occurs  only  at  long  in- 
tervals, there  will  be  no  appreciable  wear 
for  years.  The  whole  valve  is  construct- 
ed of  brass,  and  is  designed  so  that  no 
trouble  is  experienced  from  the  collection 
of  sediment  or  scale. 

The  action  of  the  gauge  is  said  to  be 
so  instantaneous  that  in  almost  every  case 
some  water  will  remain  in  the  bottom  of 
the  broken  tube  after  the  valve  closes.  A 
new  glass  can  be  inserted  at  once,  with- 
out any  preliminaries ;  and  as  soon  as  it 
is  in  place,  it  is  put  into  service  bv  a 
single  turn  of  the  two  automatic  handles. 


Shallow  Automatic  Water-Gauge. 

The  advantage  of  a  gauge  of  this  sort  in 
connection  with  pressure  tanks  for  ele- 
vators, etc.,  is  as  obvious  as  in  the  case 
of  boilers. 
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THE  water  in  the  boiler  is  evap- 
orated into  steam,  and  this  steam 
passes   over  to   the   engine.     If 
this     continues     without     more 
water  being  added  to  the  boiler,  it  will 
be  but  a  short  time  before  the  boiler  is 
empty. 

The  water  must  be  replenished  as  fast 
as  it  is  used,  for  low  water  will  surely 
result  in  injury  to  the  boiler,  if  it  does 
not  cause  rupture.  When  the  steam 
pressure  is  slight  (5  to  15  pounds  per 
square  inch),  as  in  many  boilers  used  for 
heating  dwellings,  the  water  may  be  sup- 
plied from  the  city  mains,  as  it  is  under 
sufficient  pressure.  But  what  is  to  be 
done  when  the  pressure  is  over  100 
l)ounds  ? 

Feeding  the  Boiler 

In  order  that  the  water  may  enter  the 
boiler,  it  must  be  forced  in ;  it  must  be 
under  a  pressure  that  is  in  excess  of  that 
in  the  boiler.  There  are  three  ways  to 
feed  water  to  boilers:  the  pump,  the  re- 
turn steam  trap,  and  the  injector. 

In  the  pump,  the  excess  of  pressure  is 
obtained  by  making  the  steam  piston 
larger  than  the  water  piston.  In  the 
steam  trap,  steam  is  admitted  to  the  sur- 
face of  the  water  to  be  supplied  to  the 
boiler,  thus  making  the  pressure  in  the 
trap  the  same  as  in  the  boiler.  The  ex- 
cess of  pressure  is  obtained  by  placing 
the  trap  a  few  feet  above  the  boiler,  so 
that  the  pressure  due  to  this  height  will 
cause  the  water  to  flow  into  the  boiler 
bv  gravitv. 


steam  are  called  mechanisms.  It  is  noth- 
ing but  a  tapered  nozzle  within  the  pipe 
leading  to  the  boiler. 

It  seems  wonderful,  until  one  looks 
into  the  matter,  that  the  steam  can  over- 
come its  own  pressure  and  yet  have  suffi- 
cient energy  to  force  the  water  into  the 
boiler.     Let  us  see  how  it  is  done. 

In  the  first  figure  on  the  blackboard, 
B  represents  the  cross-section  of  the 
boiler,  and  S  a  steam  pipe  leading  from 
the  steam  space.  At  the  end  of  S  is  a 
nozzle  or  cone-shaped  portion  N.  P  is 
a  pipe  leading  from  the  feed-water  tank 
T,  which  may  or  may  not  be  below  the 
boiler.  This  pipe  P  surrounds  the  nozzle 
N  as  shown.  The  pipe  F  leads  to  the 
boiler,  and  has  within  it  the  check  valve 
H,  which  allows  water  to  enter  the  boiler, 
but  will  not  let  it  flow  in  the  reverse  di- 
rection. 

When  the  valve  V  is  opened,  steam 
flows  rapidly  out  of  nozzle  N  and  carries 
with  it  some  of  the  air  in  the  pipe  P. 
This  causes  a  reduction  in  air  pressure 
in  P,  and  as  the  atmospheric  pressure 
is  acting  on  the  surface  of  the  water  in 
the  tank  T,  some  water  flows  up  the 
pipe  P. 

As  the  cold  water  comes  in  contact 
with  the  nozzle  it  condenses  a  part  of 
the  steam  within  it.  The  particles  of 
water  (condensed  steam)  are  flowing 
rapidly  and  they  give  their  motion  to  the 
water.  The  mixture  of  feed  water  and 
condensed  steam  then  flows  through  pipe 
F  and  through  check  valve  H  into  the 
boiler. 


The  Injector 

The  injector  is  an  instrument  having 
no  mechanism  whatever,  unless  the 
valves  controlling  the  flow  of  water  and 
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Velocities 

Let  us  suppose  steam  and  water 
are  under  pressure  in  a  boiler  and  that 
steam  is  escaping  from  a  small  pipe  lead- 
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THE    INJECTOR 


ing  from  the  steam  space,  and  water  is 
flowing;  from  the  water  space.  The 
steam  and  water  are  under  the  same 
pressure,  but  the  steam  will  escape  about 
15  times  as  fast  as  the  w'ater. 

If  now  the  steam  is  suddenly  con- 
densed, the  small  particles  will  move  on 
w'ith  practically  undiminished  speed.  If 
this  rapidly-movin^s:  steam  meets  the  out- 
flowing water  it  will  easily  overcome  its 
pressure.  In  practice,  the  rapidly-mov- 
ing- stream  sets  in  motion  a  much  larger 
body  of  water,  and  although  the  velocity 
of  the  larger  quantity  is  much  less  than 
that  of  the  small  stream,  yet  it  is  suffi- 
cient to  overcome  the  boiler  pressure. 

The  water  thus  forced  into  the  boiler 
has  a  smaller  volume  than  the  steam 
used,  but  its  weight  is  greater,  therefore 
an  increase  in  the  amount  of  water   in 


the  boiler  results.  It  may  be  said  that  a 
small  mass  of  water  (condensed  steam) 
moving  at  high  velocity  forces  a  large 
mass  of  water  into  the  boiler  at  low 
velocity. 

The  second  figure  on  the  blackboard 
represents  the  section  of  a  commercial 
type  of  injector.  The  steam  enters  at 
A  and  flows  through  B,  thus  drawing 
water  through  pipe  C.  The  large  volume 
of  water  flows  around  among  the  parts 
of  the  injector  and  out  of  the  overflow 
H  ;  of  course  it  cools  the  injector.  This 
flow  continues  until  the  condensed  steam 
establishes  the  current  through  the  com- 
bining tube  E,  the  delivery  tube  F,  and 
the  pipe  G  to  the  boiler. 

When  the  flow  is  once  established,  the 
overflow  check  I  drops,  and  the  stream 
continues  to  go  to  the  boiler. 


Does  the  Work 

"If/'  said  the  chemist,  "you  will  give  this 
new  tonic  a  trial,  I'm  sure  you  will  never  use 
any  other."  "Excuse  me,"  rejoined  the  cus- 
tomer, "but  I  prefer  something  a  little  less 
fatal." 


Fortunate  Indeed 

An  old   darky  was  taken  ill,  says  the  Nezv 
York  Times,  and  called  in  a  physician  of  his 
_  own  race.     After  a  time,  as 

there  was  no  signs  of  im- 
provement, he  asked  for  a 
white  doctor. 

Soon  after  arriving.  Doc- 
tor   felt  the  old  man's 

pulse,  and  then  examined 
his  tongue. 

"Did  your  other  doctor 
take  your  temperature?"  he 
asked. 

"I  don't  know,  boss,"  re- 
plied   the    sick    negro.       "I 
hain't  missed  anything  but  my  watch  as  yit." 


"Well,    she   would   have   bossed   the   job   of 
making  Adam." — Philadelphia  Press. 


Believe  Me 

Tvliss  Oldgold:  "Before  I  give  you  my  an- 
swer, count,  tell  me  one  thing.  When  my 
freshness  of  youth  is  gone,  and  the  hand  of 
time  has  dimmed  whatever  beauty  I  possessed, 
when  advancing  years  cause  my  cheeks  to  fade 
and  my  charms  to  vanish — tell  me,  count,  will 
you  love  me  then?" 

The  Count:     "I  do" 


Not  Formally    Introduced 

Uncle  Nehemiah.  the  proprietor  of  a  ram- 
shackle little  hotel  in  Mobile,  was  aghast  at 
finding  a  newly  arrived  guest  with  his  arm 
around   his   daughter's  waist. 

"Mandy,  tell  that  niggah  to  take  his  ahm 
'way  from  'round  yo'  wais',"  he  indignantly 
commanded. 

"Tell  him  yo'self,"  said  Amanda.  "He's  a 
puffect  stranger  to  me." — Lippincott's  Maga- 
zine. 


The  Family  Circle 

An  Irish  lady,  the  wife  of  an  ecclesiastic  in 
Scotland,  lost  her  old  mother.  Her  friends 
gathered  to  condole  with  her,  and  made  her 
take  comfort  in  the  thought  that  her  husband 
and  children  were  left  to  her. 

"Yes,"  she  replied.  "But  she  was  different. 
She  was  my  own  mother.  My  husband  and 
children  are,  after  all,  only  related  to  me  by 
marriage." 


Great  Hurry  to  Get 
to  Work 

Mrs.  Hogan — An'  how 
did  the  baby  git  the  fall? 

Mrs.  Grogan — His  father 
wor  houldin'  him  in  his 
arms  whin  the  whistle  blew. 
—Nezv  York  Mail. 


Man's  First  Estate 

"I  MUST  confess,"  remarked  Mrs.  Crabbe,  "I 
don't  believe  there  ever  was  a  really  perfect 
man." 

"Well,"  replied  Mr.  Crabbe,  "Adam  would 
have  been  perfect,  I  suppose,  if  Eve  had  only 
been  made  first." 

"How  do  you  mean?" 

{512) 


Shingles  are  Scarce 

La   ]\Iontt — "Children    are    so  much   worse 
than  they  used  to  be.     What  do  you  attribute 
it   to?" 
La  Moyne — "Improved  ideas  in  building." 
La  Montt — "What  has  that  to  do  with  it?" 
La    Moyne — "Much.      Shingles    are    scarce, 
and  you  can't  spank  a  boy  with  a  tin  roof." 
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Home  Luxuries 

She  always  darned  her  hose  with   silk — 
The  holes  were  quite  extensive — 

The  price  of  silk  was  very  high, 

Which  made  them  darned  expensive. 

— Grand  Rapids  Herald. 


How  the  Clergyman  Endorsed  a  Check 

One  of  the  stories  attributed  to  Bishop 
Potter  concerns  a  young  and  inexperienced 
clergyman  who  had  just 
been  called  to  a  city 
charge.  At  the  end  of 
the  first  month  his  salary 
was  paid  by  check,  and 
he  took  it  to  the  bank 
and  passed  it  in  at  the 
paying  teller's  window. 
That  official  looked  at  it 
and  then  passed  it  back. 
"It's  perfectly  good," 
he  said,  "but  I  will  have 
to  ask  you  to  endorse 
it." 

The  young  clergyman 
look  his  pen  and  wrote 
across  the  face  of  the 
check,  "I  respectfully  subscribe  to  the  senti- 
ments herein  expressed." — Search-Light. 


Colored  Wisdom 

We  all  would  'a'  been  richer,  ef  we'd  only 
been  wiser ;  but  maybe  we'd  been  baldheaded, 
wid  no  appetite. 

Don't  worry  too  much  'bout  de  world. 
W'en  you  come  ter  think  'bout  it,  de  world 
don't  waste  two  minutes  worryin'  'bout  you. 

Even  de  preachers  takes  a  vacation,  en 
leaves  de  sinners  ter  settle  de  problem  of  hot 
weather  here  en  hereafter. 


A  Body  Blow 

At  one  of  the  recent  lectures  by  Prof.  George 
Kirchwey,  dean  of  Columbia  Law  College,  New 
York,  the  students  were  uneasy.  There  was 
something  wrong  in  the  air.  Books  were  drop- 
ped, chairs  were  pushed  along  the  floor.  There 
were  various  interruptions.  The  nerves  of  all 
were  on  edge.  The  members  of  the  class  kept 
their  eyes  on  the  clock  and  awaited  the  con- 
clusion of  the  hour  of  the  lecture.  The  clock 
beat  Professor  Kirchwey  by  perhaps  a  minute, 
but  at  the  expiration  of  the  schedule  time  the 
students  started  to  their  feet  and  prepared 
to  leave.  "Wait  a  minute,"  objected  Professor 
Kirchwey;  "don't  go  just  yet.  I  have  a  few 
more  pearls  to  cast." — Argonaut. 


Condensation 

Wee  Miss— Mamma,  mayn't  I  take  the  part 
of  a  milkmaid  at  the  fancy  ball? 

]Mamma — You    are    too   little. 

Wee  Miss— Well,  I  can  be  a  condensed  milk- 
maid. 


Eddie  \y^as  too   Literal 

"Eddie,"   said  a  mother  to  her  little  son,  "I 
wish   you    would    run    over   and   see   how    old 
Mrs  Smith  is.     She  has 
been  quite  ill." 

In  a  few  minutes  Ed- 
die came  running  back 
and  reported  :  "She  said 
to  tell  you  it  was  none 
of  vour  business." 

"Why,  Eddie,"  said  the 
astonished  mother,  "what 
did  you  ask  her?" 

"Just  what  you  told 
me  to,"  replied  the  little 
innocent.  "I  told  her 
you  wanted  to  know 
how  old  she  was." 


Poor  Willie 

Willie  to  the  circus   went. 
He  thought  it  was  immense; 

His   little   heart   went   pitter-pat. 
For  the  excitement  was  in  tents. 

— Harvard  Lampoon. 


The  (W)hole  Cheese 

Little  Billy  came  in  one  afternoon  from 
an  assembly  of  the  children  of  the  neighbor- 
hood, with  his  clothes  pierced  above  and  below 
with  a  great  many  holes.  "For  pity's  sake!" 
exclaimed  his  mother.  "What  has  happened 
to  you?"  "Oh,"  said  Billy,  "we've  only  been 
playing  grocery  store,  and  everybody  was 
something  in  it.  I  was  the  Swiss  cheese."— 
Detroit  Tribune. 


In  the  Year  of  Our  Lord,  2000 

Give  me  a  spoon  of  oleo,  ma, 

And  the  sodium  alkali. 
For  I'm  going  to  make  a  pie,  mamma ! 

I'm  going  to   make   a  pie. 
For    John    will    be    hungry    and    tired,    ma. 

And  his  tissues  will  decompose; 
So   give   me   a   gram  of   phosphate, 

And  the   carbon   and  cellulose. 
Now  give  me  a  chunk  of  casein,  ma, 

To  shorten  the  thermic  fat. 
And  give  me  the  oxygen  bottle,  ma, 

And    look    at    the    thermostat. 
And   if  the  electric  oven   is  cold 

Just   turn   it   on   half   an   ohm. 
For  I  want  to  have  the  supper  ready 

As  soon  as  John  comes  home. 

— Cleveland  Leader. 


EMGINEERinQ 
PROGRESS 


■yHE  city  of  Rotterdam,  Holland,  early 
■■■  in  October,  1904,  put  into  operation 
her  fourth  iron  floating  dock,  built  by 
Mr.  August  Klonne,  of  that  city.  Con- 
tracts for  this  gigantic  construction  were 
granted  in  June,  1902.  The  dock,  which 
is  one  of  the  greatest  of  its  class  in 
Europe,  is  170  meters  (557.7  feet)  in 
length,  and  36  meters  (118.1  feet)  in  ex- 
ternal breadth,  the  height  of  the  pon- 
toons being  4  meters  (13.1  feet)  and 
the  total  height,  14.6  meters  (47.9 
feet)  ;  its  bearing  power  is  as  high  as 
15,600  tons.  Two  docks  which  have  been 
in  operation  in  Rotterdam  since  1883,  are 
48  and  90  meters  (157.5  ^"^1  295-3  feet) 
in  length,  respectively,  their  breadth  27.4 
meters  (89.9  feet),  and  the  height  of 
pontoons  3  meters  (9.8  feet)  ;  while  a 
third  dock  opened  in  1903,  is  no  meters 
(360.9  feet)  in  length,  27.4  meters  (89.9 
feet)  in  breadth,  and  3.5  meters  (11.5 
feet)   in  height  of  pontoons. 

The  new  floating  dock  illustrated  here- 


with, whose  installation  was  commenced 
January  19,  1903,  includes  7  pontoons, 
each  of  which  weighs  600,000  kilo-, 
grammes  (661  tons),  the  total  weight 
of  the  dock  being  as  high  as  6.500,000 
kilogrammes  (7,165  tons).  The  7  pon- 
toons are  separated  from  one  another 
by  an  interval  of  0.6  meter  (2  feet), 
while  the  upright  side  caissons  form  a 
continuous  system.  Each  pontoon  has 
two  centrifugal  pumps  installed  in  an  en- 
gine gallery  in  the  lateral  caissons,  one 
on  each  side,  which  are  operated  through 
a  vertical  axis  by  a  35-horse-power 
motor.  The  pumps  are  placed  on  the 
bottom  of  the  pontoon,  where  they  are 
mounted  in  a  pit  free  from  water.  They 
suck  the  water  through  two  pipes  from  a 
tank,  which  also  is  located  at  the  bottom 
of  the  pontoon.  In  addition,  running 
throughout  the  length  of  the  dock,  there 
are  the  suction  pipes  of  four  Lenz 
pumps,  drawing  the  last  traces  of  water 
from  the  pontoon  ;  these  also  are  driven 
by  motors. 

As   soon  as   the   dock   has  been   sunk 
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by  the  entering  water,  the  ship  to  be 
docked  is  hauled  in  by  means  of  elec- 
trically operated  winches  placed  at  either 
side  of  the  dock.  In  addition  to  the 
motors  above  mentioned,  22  in  number, 
there  are  25  motors  serving  to  control 
the  electric  power  for  the  operation  of 
an  equal  number  of  levers,  so  that  the 
inspector  of  the  dock  is  enabled  to  con- 
trol the  level  of  the  water  in  the  pontoon 
in  case  the  dock  contains  a  ship  not  tak- 
ing up  the  whole  of  the  construction,  or 
in  case  two  small  vessels  are  berthed  at 
the  same  time.     After  the  ship  has  en- 


firm,  makes  it  necessary  only  to  connect 
up  the  air-line  between  the  compressor 
and  the  well,  and  extend  an  air-pipe  into 
the  well-casing.  The  air  discharged  into 
the  well  through  the  feed  pipe  literally 
lifts  the  water  out  of  the  well.  The  com- 
pressor possesses  a  great  advantage  for 
this  kind  of  work,  in  that  there  are  no 
moving  parts  to  wear  or  get  out  of  ad- 
justment or  require  packing.  Wells 
which  yield  a  large  amount  of  sand 
would  quickly  fill  up  the  working  cyl- 
inder, causing  endless  trouble  and  fre- 
quent shut-downs  under  other  methods  of 


PUMPING  WATER  BY  COMPRESSED  AIR. 


tered  the  dock,  pumping  is  commenced, 
while,  at  the  same  time,  the  men  shift  by 
means  of  winches  the  struts  which  locate 
the  sliip  accurately  in  the  center.  Further 
wooden  struts  are  placed  in  position,  in- 
suring the  equilibrium  of  the  ship.  The 
entire  docking  process  requires  two  hours. 
The  interesting  work,  which  was  de- 
signed on  the  plans  of  Mr.  de  Jongh,  and 
mounted  under  the  supervision  of 
Messrs.  Nobel  &  Roosen,  involved  an 
expenditure  of  about  $550,000. 

*^ 

ANEW    arrangement    for    pumping 
water  by  means  of  compressed  air, 
devised    by    a    Chicago    manufacturing 


pumping;  whereas,  with  the  air-jet  sys- 
tem, sand  is  carried  out  along  with  the 
water. 

The  new  method  utilizes  the  well  to 
its  maximum  capacity.  Since  the  device 
was  perfected,  the  installations  are  be- 
ing successfully  used  for  irrigation  pur- 
poses; and  many  wells  that  had  ceased 
to  flow  are,  by  means  of  a  small  com- 
pressor, brought  again  into  use.  Fre- 
quently they  give  out  a  larger  quantity 
of  water  than  when  the  natural  flow  of 
the  well  was  used. 

The  engine  and  compressor  are  auto- 
matic, requiring  practically  no  attention 
after  the  engine  is  started  and  the  oil 
cups  are  filled.  The  outfit,  being  self- 
contained  and  compact,  necessitates  no 
special  foundation.     Not  only  is  it  sue- 
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cessful  for  the  purposes  of  obtaining 
water,  as  described,  but  of  late  the  de- 
vice is  being-  successfully  used  also  in 
pumping  oil  in  the  Kansas  and  Texas 
fields. 

BerSaKii  Uglht  dirndl 

r\  NE  of  the  oldest  and  at  the  same  time 
^^  one  of  the  most  complete  electric 
light  and  power  systems  in  the  world  is 
possessed  by  Berlin,  the  German  imperial 
capital.  It  is  controlled  by  the  Berlin 
Electricity  Works,  which  operates  six 
large  stations  in  the  city  and  suburbs. 
These  stations  furnish  current  for  light- 
ing and  motors,  as  well  as  for  extensive 
electric  traction  lines.  Each  of  the  six 
stations  forms  a  complete  generating 
plant. 

The  largest  of  the  four  Berlin  central 
stations,  as  well  as  the  oldest,  is  the 
Schiffbauerdamm-Luisenstrasse  station. 
The  plant  is  a  combination  of  two  large 
central  station  buildings  which  lie  adjoin- 
ing on  the  same  ground.  As  far  as  the 
electrical  and  mechanical  equipment  is 
concerned,  however,  each  station  is  a 
completely  independent  plant.  The  two 
are  connected  by  a  system  of  cables,  so 
that  they  can  supply  the  same  circuits 
when  necessary.  The  Schiffbauerdamm 
plant  proper  supplies  the  lighting  cur- 
rent and  is  composed  of  a  boiler  house 
and  dynamo  room,  together  occupying 
an  extensive  building.  The  Luisenstrasse 
plant  generates  current  for  the  different 
tramway  lines,  but  can  be  used  as  a  re- 
serve to  help  out  the  lighting  station 
when  an  extra  supply  is  needed. 

The  boiler  rooni  of  the  Schiffbauer- 
damm station,  shown  in  the  illustration. 


is  a  model  of  modern  and  convenient 
construction.  There  are  two  large  chim- 
neys that  give  it  an  imposing  appearance 
from  the  outside.  The  room  contains 
eleven  water-tube  boilers,  disposed  in  two 
rows,  one  on  each  side  of  the  station, 
leaving  a  space  in  the  center  for  the  coal. 
Six  of  the  boilers  have  a  heating  surface 
of  303  square  meters,  while  the  other 
five  have  a  capacity  of  452  square  meters. 
The  dynamo  room  is  entered  from  the 
boiler  room  and  contains  five  upright 
engines  of  great  size  and  power.  The 
engines  are  direct-coupled  to  the  dyna- 
mos, the  latter  being  mounted  in  pairs 
on  each  side  of  the  engine,  making  a  total 
of  ten  dynamos  for  the  station. 


Fathier  ©f  All  Feripi®® 

uCOLANO,"  the  great  Southern  Pa- 
*^  cific  ferryboat,  which  plies  between 
Benicia  and  Port  Costa,  California,  has 
a  capacity  of  forty  heavily  loaded  cars 
and  two  locomotives  at  a  single  trip.  The 
boat  is  430  feet  long  and  116  feet  wide. 


LARGEST  FERRYBOAT  IN  THE  WORLD. 
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and  its  two  engines  are  of  2,000  indicated 
horse-power. 

Solano  handles  an  average  of  10,- 
000  trains  a  year.  On  a  single  day  it  has 
made  forty-two  trips,  crossing  the  strait, 
which  is  a  mile  in  width,  in  about  thirteen 
minutes. 

It  is  believed  that  Solano  is  now  the 
largest  ferryboat  in  the  world. 


A  Moifel  Roadbed 

'X'HE  St.  Lawrence  river  becomes  cov- 
■'•  ered  with  a  coating  of  ice  in  winter 
so  thick  that  frequently  railroad  tracks 
are  built  out  upon  the  ice,  and  used  for 
the  transportation  of  engines,  cars,  and 
freight.  The  accompanying  photograph 
shows  such  a  track  built  on  the  St.  Law- 
rence in  the  suburbs  of  the  city  of  Mon- 
treal. Timbers  were  first  laid  upon  the 
surface  of  the  ice  itself,  and  held  together 
by  iron  cleats  spiked  to  the  ends.  Then 
ties  were  spiked  to  the  timbers,  and  the 
rails  fastened  upon  these.  The  photo- 
graph shows  the  first  train  over  the  novel 
railroad  track  at  a  point  several  hundred 
feet  from  shore. 


wood,  except  the  framework,  but  of 
broom  corn.  The  tassels,  stalks,  and 
other  portions  form  the  entire  face  of  the 


Ornamental  Arch  of  Broom  Corn. 

structure  as  well  as  the  decorations.  The 
material  was  fastened  to  a  light  wooden 
framework  so  deftly  that  the  latter  is 
completely  hidden  by  the  decoration. 
This  idea  was  used  to  ornament  a  street 
in  an  Illinois  town  during  a  carnival 
which  was  held  during  harvest  time,  and 


RAILROAD  TRAIN  BORNE  ON  ICE  IN  ST.  LAWRENCE  RIVER.  NEAR  MONTREAL. 

The  locomotive  and  cars  here  shown  belonged  to  the  Quebec,  Montreal,  Ottawa  &  Occidental  Railway,  now  a  part  of 

the  Canadian  Pacific  System. 


'T'HIS  structure,  which  closely  resem- 
■*•  bles  the  wall  of  a  castle  of  the  olden 
time,   is   not  made  of  stone  or  even  of 


formed  one  of  the  interesting  spectacles 
of  the  display  owing  to  its  mammoth  pro- 
portions. The  arch  shown  in  the  center 
was  of  such  size  that  a  wagon  and  two 
horses  could  easily  be  driven  through  it. 


In  order  to  receive  attention,  all  inquiries  must  be  addressed  to  the  Consulting  Department,  and  must  be  accompanied 
with  \.\\ii  full  name  and  address  of  the  sender.    In  view  of  the  fact  that  the  inquiries  already  received  have 
far  exceeded  the  available  space,  the  Editors  reserve  the  right  to  select  for  publication 
only  those  inquiries  likely  to  be  of  greatest  interest  to  the  readers  of  the  mag- 
azine in  general.    Other  inquiries  will  be  answered  by  letter. 


Air  Brakes 

Question:  When  taking  up  the  slack  of 
the  brake  shoes,  how  far  should  the  brake 
piston  move  in  the  cylinders  on  cars  and  ten- 
ders with  the  full  application  of  the  air  brake? 
—H.  R.  C. 

Anszver:  Not  less  than  six  inches  and 
no  more  than  eight  inches. 

Question:  When  the  air  brakes  go  on  sud- 
denly when  not  operated  by  the  engineer's 
valve,  and  the  gauge  pointer  falls  back,  what  is 
the  cause  and  what  should  be  done  ? — H.  R.  C. 

Anszver:  Either  a  hose  has  burst  or 
conductor's  valve  been  opened,  or  the 
train  has  parted.  The  handle  of  the  en- 
gineer's valve  should  be  immediately 
placed  in  the  lap  position  to  prevent  the 
escape  of  air  from  the  reservoir. 

Question:  Are  air  brakes  liable  to  stick  on 
after  an  emergency  application,  and  if  so, 
why?—//.  R.  C. 

Amszver:  The  brakes  are  harder  to 
release  after  a  severe  application  because 
they  are  on  with  full  force  and  it  requires 
higher  pressure  than  usual  in  the  train 
pipe  to  release  them  again.  In  this  case 
it  is  necessary  always  to  have  in  reserve 
the  excess  pressure  of  the  train  reservoir 
to  aid  in  releasing  the  brakes.  With  a 
quick  triple  valve  this  is  especially  neces- 
sary because  air  from  the  train  pipe  as 
well  as  from  the  auxiliary  reservoir  is 
forced  into  the  brake  cylinder,  when  a 
quick  application  of  the  brake  is  made, 
thus  increasing  the  pressure  in  the  brake 
cylinder  without  the  usual  reduction  of 
pressure  in  the  auxiliary  reservoir,  and 


requiring   a   high   pressure   in   the   tra'ii 
pi])e  afterward  to  catise  the  brakes  to  be 

raised. 

Question:  If  the  train  is  being  drawn  by 
two  or  more  engines,  upon  which  engine  should 
the  brakes  be  controlled,  and  what  must  the 
engine  men  of  the  other  engine  do? — H.  R.  C. 

Anszver:  The  brakes  must  be  con- 
trolled by  the  leading  engine  and  the  en- 
gine men  of  the  following  engine  must 
close  the  cock  in  the  train  pipe  just  below 
the  engineer's  valve.  The  pumps  of  the 
rear  engine  must  always  be  kept  running 
and  in  order  and  the  main  reservoir 
charged,  with  the  engineer's  valve  in  the 
running  position  so  that  he  may  quickly 
operate  the  brakes  if  called  upon  to  do  so. 


Safety-Valve  Adjustment 

Question:  The  area  of  a  safety  valve  is  lo 
square  inches  and  its  weight  is  14  pounds. 
The  weight  of  the  lever  is  22  pounds,  and  its 
center  of  gravity  is  28  inches  from  the  ful- 
crum. The  length  of  the  lever  is  40  inches, 
and  the  distance  from  the  fulcrum  to  the  point 
of  attachment  of  the  valve  is  4  inches.  What 
will  be  the  weight  of  a  ball  that  just  balances 
a  pressure  of  90  lbs.  if  the  ball  is  placed  at  the 
end  of  the  lever? — C.  R. 

Anszver:  In  solving  a  problem  of  this 
sort  we  know  that  the  product  of  the 
total  steam  pressure  on  the  valve,  multi- 
plied by  the  distance  of  the  valve  from 
the  fulcrum,  equals  the  sum  of  the  three 
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weights  each  multipHed  by  their  respect- 
ive lever  arms,  as  follows : 


f  F  X  40  = 
22  X  28  = 

14  X   4  = 


AQW 

616 

56 


40/r+672 

The  Steam  pressure  being  90  lbs.  per 
square  inch,  and  the  area  of  the  valve 
being  10  square  inches,  you  have  10  x  90 
as  the  total  power.  Therefore  40W  + 
672  =  10  X  90  X  4.  40W  =  2,928 ;  W 
^=  73.2  lbs.  The  ball  to  be  placed  at  the 
end  of  the  lever,  therefore,  should  weigh 
73.2  lbs. 


the  weight  of  cast  iron  being  .26  lb.  per 
cubic  foot,  and  the  tensile  strength  could 
be  depended  upon  to  be  10,000  lbs.  Re- 
ducing by  multiplying  10,000  by  .50,  di- 
viding by  .26,  and  then  extracting  the 
square  foot  of  the  result,  and  multiplying 
by  1.63,  will  give  you  the  velocity  in  feet 
per  second.  Multiply  this  by  60  to  obtain 
the  velocity  in  feet  per  minute.  The  cir- 
cumference of  your  fly  wheel  being 
10  X  3.1416,  you  should  divide  the  above 
result  by  31.416  to  find  the  number  of 
revolutions  per  minute  to  burst  it. 


Fly-Wheel  Speed 

Question:  I  have  a  ten-foot  cast-iron  fly 
wheel  with  pad  joint,  running  at  120  revolu- 
tions per  minute.  Is  this  too  great  a  speed,  and 
how  do  you  calculate  the  speed  for  bursting? 
—R.  L.   IV. 

Ansivcr:  The  speed  of  your  fly  wheel 
is  not  too  great,  as  it  could  easily  stand 
135  revolutions  per  minute  and  still  have 
a  margin  of  safety  of  about  3.  For  a 
given  material  there  is  a  definite  speed 
at  which  disruption  occurs  regardless  of 
the  amount  of  material  used.  The  form- 
ula is 


1.68 


w  ■ 


V  equals  velocity  at  the  rim  of 
wheel  in  feet  per  second,  W  the 
weight  of  a  cubic  inch  of  material 
used,  S  the  tensile  strength  of 
I  square  inch  of  material,  and  E  the  effi- 
ciency of  the  rim  joint  (E  =  I  for  wheels 
without  the  rim  joints,  .25  for  flange 
joint,  .50  for  pad  joint,  and  .60  for  link 
joint).  The  above  value  of  V  is  of 
course  theoretical.  If  instead  of  the  ten- 
sile strength  the  safe  strength  is  used,  the 
result  will  be  the  speed  of  the  rim  in  feet 
per  second  at  which  the  wheel  may  run 
with  safety.  This  of  course  assuines  that 
the  rim  is  made  in  one  piece  of  homo- 
geneous material  and  free  from  shrink- 
age strains.  Using  your  problem  as  an 
illustration,  vou  would  have 


..y 


10, 000  X. 50 


.26 


Tests  for  Building  Stone 

Oncstion:  How  are  stones  tested? — JV. 
L.~B. 

Anszver:  The  relative  enduring  quali- 
ties of  different  stones  are  usually  ascer- 
tained by  finding  the  weight  of  water 
that  they  will  absorb  in  a  given  time, 
and  as  a  rule  the  best  stone  is  that  which 
absorbs  the  smallest  amount  of  water. 
In  some  cases,  the  stone  to  be  tested  is 
already  soaked  with  water  and  in  that 
condition  is  very  soft  and  easily  worked. 
It  gradually  dries  and  becomes  hard  and 
durable  on  exposure  to  the  atmosphere. 
In  order  to  find  the  power  of  the  stone 
to  absorb  water,  weigh  a  sample  care- 
fully after  it  has  been  dried.  Then  im- 
merse it  in  water  for  twenty-four  hours 
and  weigh  again.  The  increase  in  weight 
will  be  the  amount  of  absorption. 

To  test  the  stone  in  regard  to  the  effect 
that  frost  has  on  it,  immerse  a  sample  in 
a  concentrated  boiling  solution  of  sulph- 
ate of  soda.  On  being  allowed  to  dry 
for  a  few  days  in  the  air,  the  salt  crystal- 
lizes in  the  pores  of  the  stone  and  par- 
ticles are  broken  off.  Weighing  the 
stone  before  and  after  will  show  the 
weight  broken  off.  The  greater  this  is, 
the  worse  the  quality  of  the  stone. 

There  is  also  the  acid  test.  To  find 
whether  a  stone  contains  matter  likely 
to  be  dissolved  by  the  gases  contained 
in  the  atmosphere,  it  is  soaked  for  sev- 
eral days  in  water  containing  i%  of  sul- 
phuric and  hydrochloric  acids.  If  it  does 
contain  such  matter,  the  water  will  be- 
come more  or  less  cloudv  or  muddy. 


520 


THE   TECHNICAL    WORLD   MAGAZINE 


Direct-Current    Transformation  —  Fre- 
quency and  Cycle 

Question  i:  Will  you  kindly  tell  me  if  there 
is  such  a  thing  as  a  static  direct-current  trans- 
former.   If  so,  please  explain  its  operation. 

Question  2:  What  is  the  difference  between 
the  frequency  and  the  cycle  of  an  alternating 
current?— H^.  P.  S. 

Answer  i:  We  are  not  familiar  with 
any  such  piece  of  apparatus  as  a  static 
transformer,  or  transformer  without 
moving  parts,  which  will  transform  di- 
rect current  from  one  voltage  to  another. 
The  most  common  way  to  change  the 
voltage  of  a  direct-current  circuit  is  to 
use  a  motor  generator  or  dynamotor. 

Answer  2:  A  "cycle"  is  the  series  of 
changes  which  take  place  in  the  current 
or  voltage  of  an  alternating-current  cir- 
cuit during  the  revolution  of  a  simple 
coil  in  a  bipolar  field.  The  current  or 
voltage  starts  first  at  zero,  increases  to 
a  maximum  in  one  direction,  and  falls 
to  zero,  then  increases  to  a  maximum 
in  the  opposite  direction  and  returns  to 
zero.  By  "frequency"  is  meant  the  num- 
ber of  cycles  per  second. 


Number  of  Lights  in  Series 

Question:  We  have  a  dynamo  for  flour 
ble'aching— 500  volts,  3'/'  K.  W.,  7  amperes. 
We  are  using  4  amperes  for  flour  bleaching. 
How  many  lOO-volt  lights  could  we  run  if  we 
wired  them  in  series  of  5 ;  also,  is  the  drawing 
shown  below  correct? — H.  C.  D. 

Anstver:  If  your  power  for  bleaching 
requires  4  amperes,  you  will  then  have 
left  3  amperes  of  current  for  supplying 
your  lights.  If  you  use  a  i6-candle- 
power  incandescent  lamp  having  an  efti- 
ciency  of  3>4  watts  per  candle-power, 
then  each  lamp  would  require  .56  of 
an  ampere  at  100  volts,  and  you  could 


run  as  many  series  of  lamps  as  times 
.56  is  contained  in  3,  which  is  5  in  round 
numbers.      You    could    accordingly    run 


5  groups  of  5  lamps  each  in  series,  or 
25  lamps.  They  should  be  connected  up 
as  shown  in  your  sketch,  which  is  en- 
tirely correct. 


Voltage  on  Lamps 

Question:  What  kind  of  conductor  should 
be  used  for  carrying  electric  current  for  light- 
ing purposes  a  distance  of  25  miles,  and  what 
percentage  of  wastage  should  there  be  ? — 
F.  C.  W. 

Ansivcr:  In  this  case  we  should  advise 
the  use  of  copper  wire,  and  you  could 
allow  for  a  loss  of  from  7  to  10  per 
cent,  depending  somewhat  upon  local 
conditions. 


Lamps  in  Series 

Question:  If  the  station  transformer  were 
to  burn  out,  where  or  how  could  I  get  my 
proper  voltage?  Could  I  get  it  by  connecting 
10  lamps  in  series  across  the  primary  mains, 
the  primary  voltage  being  1,150,  and  the  sec- 
ondary 115? — IV.  H.  B. 

Answer:  If  you  connected  ten  115- 
volt  lamps  in  series  across  your  1,1 50- volt 
primary  circuit,  then  each  lamp  would 
get  its  proper  amount  of  current  and 
would  glow  at  normal  candle-power,  as 
the  voltage  required  for  a  number  of 
lamps  in  series  is  equal  to  the  sum  of 
the  voltages  required  by  each  individual 
lamp.  Thus  in  car-lighting,  five  iio-volt 
lamps  are  put  in  series  across  the  550- 
volt  circuit.  We  would  not,  of  course, 
recommend  this  scheme  of  putting  10 
lamps  across  the  1,1 50- volt  mains  for 
general  use  ;  but,  as  stated,  you  could  ob- 
tain proper  voltage  for  your  lamps  in 
that  way. 

^* 

Stuttering  Telephone 

Question:  Will  you  please  give  me  the  cause 
and  remedy  of  a  telephone  stuttering  as  if 
some  one  had  short-circuited  it?  It  will  cut 
clear  out  for  a  minute  or  so,  and  then  go  all 
right  again.  The  telephone  is  of  the  bridging 
type.— F.  A.  J. 

Answer:  Your  trouble  is  more  than 
likely  due  to  a  loose  connection.  A 
swinging  short  on  the  line  would  cause 
trouble  of  this  kind,  but  you  should  get 
side  tone,  otherwise  line  connections  or 
instrument  wiring  are  in  trouble. 
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PIERCE 


This  is  a  rather  good  picture  of  the  Grrat  Arrow  Victoria  Tonneau.  40-45 
11.  P.,  with  semi-encloped  top,  made  by  the  George  N.  Pierce  Company. 
Price,  §5,000.      Semi-enclosed  top,  extra,  §350.      Cape  top,  extra,  §150. 

FI\'E  thousand  dollars  invested  in  an  Arrow  car  brings  a  better  return  for  the  money  than  twice 
that  amount  invested  in  a  foreign  car.  The  prestige  of  foreign  cars,  aside  of  course  from  admitted 
good  car  construction,  is  due  to  a  certain  sense  of  pride  and  satisfaction  in  owning  an  imported 
and  expensive  car.  Every  American  gentleman  who  considers  his  investment  in  a  touring  car  on  the 
basis  of  the  best  return  for  the  money  will,  on  investigation,  be  convinced  that  the  Arrow  will  give  him 
more  for  its  cost  than  any  foreign  car  made.  The  Arrow  is  the  highest-priced  American  car  made.  But 
as  the  American  motorist  learns  to  discriminate,  he  will  consider  the  additional  price  a  good  investment 
\vh;n  it  saves  both  expense  and  worry.  The  chief  expense  of  a  motor  car  is  the  cost  of  running  it.  The 
record  of  the  Great  Arrow,  in  the  Glidden  Trophy  Tour,  of  one  thousand  miles  without  a  single  adjust- 
ment, is  not  a  phenomenal  performance  for  the  Arrow.  It  is  something  which  any  American  gentleman, 
not  an  expert  chauffeur,    can  duplicate  with  a  Great  Arrow  car. 

The  Arrow,  built  by  Americans,  for  American  roads,  American  conditions  and  the  American  temperament, 
olfers  more  to  the  non-professional  American  gentleman  who  looks  to  his  car  for  enjoyment  and  pleasure 
instead  of  glory  and   expense  than   any  other  car  made,  foreign  or  domestic,  high-priced  or  low-priced. 

THE    GEORGE    N.    PIERCE   CO.,   Buffalo,  N.  Y. 


Member  Association  Licensed  Automobile  Jlanufaeturers 


i>ie:rce  ageints 


Harrold  Motor  Car  Co. 

,T.  W.  Maguire  Co. 

I5anl;er  Bros.  Co. 

H.  Paulman  .t  Co. 

Mobile  Carriage  Co. 

Foss-Hiighes  Co. 

C.  P.  Joy  Auto  Co. 


Baltimore 
St.  Louis 
Hartford 
Kansas  City 
Los  .\ngeles 
Providence 
Rochester 
Scranton 


Southern  Auto  Co. 

Western  Auto  Co. 

Miner  Garage  Co. 

Moriarity  &  Co. 

Bush  &  Burge 

The  Shepard  Co. 

V.  S.  Auto  Co. 

Standard  Motor  Car  Co. 


E.  P. 


Springfield,  Mass.  K.i;.r'1ai 

Troy'  'Tn'"    \' 

Utica  Mill.i   M 

Ottawa  and  5Iontri:ii       n 
Toronto       Autonioiiil,-  ,\:  .- 
Denver    Branch  The  ci.  X. 
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For  Christmas 


Your  liiisbiuid, 


ff 


"PAN-TOG 

"A  Gentlemen's  Dressliipr  Chair."  Creases 
trousers  perfectly  by  apply  iiiKStH)  lbs.  pressure. 
You  can't  do  it  by  stretching  them.  You  must 
press  them.  That's  what  a  tailor  does.  Any- 
one can  do  It  themself  If  they  have  a  Pan-To^. 
Takes  out  the  bag  and  wrinkles.  Puts  In  the 
proper  crease.  No  tailor  bills.  No  bother.  It 
has  an  Improved  hanger  for  coat 
-_  and  vest,  and  contains  a  compart- 

ment for  slippers,  shoes,  shoe 
polish  and  other  things.  A  low- 
seat  assures  an  easy  position  in 
lacing  shoes.  This  chair  is  a 
handsome  piece  of  furniture;  in 
quartered  oak,  crolden  finish  or 
birch  mahoganlzed. 


ONLY$12»3U 

Freight    prepaid    to    any 
point  in  the  U.  S. 

.\n  illustrated,  descriptive 
folder  tells  more  about  it  and 
contains  the  enthusiastic 
e  idorsement  of  gentlemen 
who  are  using  it.  Folder 
sent  on    request.      Address 

Central  Mantel  Co. 

SOLE 
MANUFACTURERS 

1201  Olive  St..  St.  Louis.  Mo. 

AGENTS  WANTED 


Fat.D.. 
srst,  IQOI 


THE    WONDER.    GAS    JET 
HEATER  AND   HOT  PLATE 


will  heat  any  room  comfortably  in 
the  coldest  of  weather  by  using  ar- 
tiflclal  or  natural  gas.  Valuable 
for  heating  the  bathroom,  bed- 
room, den  or  office  and  for  light 
cooking,  heating  water,  etc..  there 
is  nothing  better.  No  odor.  No 
soot.    No  dirt.    Cheaper  and  more 


Price  $1.50 


Sen)  on  receipt  of 
Jloi.ev  t.acli  if  not 


TUXEDO   MrC.  CO.  Indianapolis,  Ind. 


BOOKS  RECEIVED 

Wireless  Telegraphy:  Its  History,  Theory,  and 
Practice.  By  A.  Frederick  Collins.  Cloth.  Illustrated. 
Pages  300,  6  by  9  inches.  Published  by  McGraw  Pub- 
lishing Co.,  New  York.  Price,  $3.00. 

Tins  book  should  prove  a  welcome  and 
valuable  addition  to  the  present  literature 
on  Wireless  Telegraphy,  about  which  so 
little  is  generally  known,  and  yet  to 
which  such  a  live  interest  is  attached. 
The  author  is  a  man  v/ho  has  had  a  great 
deal  of  practical  experience  in  the  wire- 
less field,  and  has  presented  the  results 
of  his  investigations  in  a  concise  and  un- 
derstandable manner,  with  numerous  il- 
lustrations. 

Both  the  expert  and  the  layman  should 
find  that  this  book  contains  much  of  in- 
terest and  of  value  to  him.  A  chapter  is 
devoted  to  practically  every  important 
topic  which  comes  under  the  head  of 
wireless  telegraphy.  Each  topic  is  treated, 
first  of  all,  historically ;  its  theory  is  then 
taken  up  from  a  mathematical  and  phys- 
ical standpoint.  An  experimental  in- 
vestigation is  likewise  included,  as  well 
as  the  discussion  of  the  practical  opera- 
tion of  the  apparatus.  The  chapters  on 
the  induction  coil  are  particularly  in- 
teresting, one  discussing  it  from  the 
theoretical  standpoint,  and  the  other  be- 
ing devoted  to  the  construction  of  coils 
from  a  5^ -inch  spark  up  to  the  largest 
sizes  giving  a  spark  especially  adapted 
to  wireless  transmission. 

Twenty-five  different  kinds  of  wave- 
detectors  are  fully  explained  and  illus- 
trated. All  the  dift'erent  systenTS  worthy 
of  notice  are  taken  up  ;  and  their  differ- 
ent parts — such  as  the  transmitter,  re- 
ceptor, etc. — are  described  with  diagrams 
and  half-tone  illustrations.  Among  the 
topics  treated  may  be  mentioned  :  Ether, 
Electric  Waves,  Disruptive  Discharge 
and  Oscillators,  Indtiction  Coils,  Inter- 
rupters, Detectors,  Transmitters,  Re- 
ceptors, and  Syntonization.  The  book 
ends  with  a  chapter  on  Wireless  Tel- 
ephonv. 
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Dress  Better 
and  Save  Money 

It  will  pay  you  in  dollars  and  cents  to  wear 
better  clotlies.  Every  man  or  woman  you 
come  in  contact  with,  either  in  business  or 
socially,  will  think  more  of  you  and  of  your 
ability.  Good  clothes  will  help  you  make 
the  year  the  most  successful  you  have  ever 
known.  \Ve  will  dress  you  better  and  in 
better  style  and  more  economically  in  one 
of  our 

Made-to-Order 
Suits 

For  Only  $10.00 

We  know  how  to  build  Suits  atid  Overcoats 
that  will  give  you  a  dressy,  broad-shouldered, 
prosperous  appearance,  and  that  will  be  a 
comfort  to  wear.  The  Suits  and  Overcoats 
we  cut,  trim  and  make  strictly  to  order  for 
*in.OO,  $12.50,  $15.00,  $18.00  and  $20.00  are 
more  stylish,  better  tailored,  and  give  more 
genuine  satisfaction  than  any  suit  you  can 
have  made  in  the  smaller  cities  at  any  price. 
Satisfaction  Guaranteed 
or  Money-   Refunded 

We  tailor  thousands  of  suits  for  bankers, 
merchants,  lawyers,  doctors  and  men  in  every 
walk  of  life,  who  recognize  us  as  experts  in 
the  tailoring  art.  We  guarantee  to  dress  you 
stylishly,  fit  you  perfectly,  and  save  you  }i  to 
'2  the  price  on  your  new  Suitor  Overcoat,  or 
refund  every  cent  of  your  money. 

Write  today  for  our  full  line  of  nobby  Suit- 
insfs  and  Overcoat  Samples,  and  our  New 
Style  Book  showing  the  latest  New  York  and 
Chicago  models,  all  sent  free. 

Owen  T.  Moses  ®  Co.  241  Hoses  Bldg.  Chicago 


Peoples 
Savings  Bank 

CALENDAR     FREE 


C  Our  handsomely  illustrated 
Calendar  for  1906,  together  with 
booklet  "T"  will  be  mailed  free 
upon  request.  C.  This  is  one 
of  the  most  artistic  bank  calen- 
dars ever  issued  and  should  be 
in  every  home.  Write  today. 
C.4'a  Compound  Interest  paid 
on  Savings  in  any  amount  from 
$1  up.      You  can  bank  by  mail. 


PEOPLES  SAVINGS  BANK 

The  Bank  that  Pays  4fc.     PITTSBURGH,  PA. 


Special  Offer 


A.  S.  C.   STUDENTS 

Write  us  for  the  attractive 
offer  we  are  making  in  order 
that  you  may  own   the  most 

VALUABLE    INDICATOR 

ON    THE     MARKET 


The  American   Thompson 
Improved  Indicator 

is  the  standard  by  which  all 
others  are  judged  and  no  engineer- 
ing outfit  is  complete  without  one 

CATALOGUE  8  T.  SENT  ON  REQUEST 

American  Steam   Gauge 
and  Valve  Mfg.  Co. 

NEW  YORK  BOSTON,  MASS.  CHICAGO 

ATLANTA  SAN  FRANCISCO 
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Most  Liberal 

Cigar  Proposition 

Ever  Made 

All  the  time  you  have  been  paying  ten  cents 
over  the  counter  for  a  Panetela  cigar,  we 
have  sold  our  FEDORA  Panete- 
la, a  cigar  of  exactly  the  same 
value,  at  4c. 

In  fact  it  was  one  of  our  stand- 
ard brands  that  we  sold  success- 
fully for  many  years  to  the  leading 
jobbers  at  $40  per  thousand. 

But,  as  you  know,  our  method 
was  changed  a  long  time  ago  and 
we  came  direct  to  smokers  with 
our  entire  product  at  the  same 
jobbers  prices. 

Altogeiher    here   is    our    FE- 
DORA PANETELA : 
GUARANTEED  superior  to  any  $5.00 

per    hundred     Panetela    advertised, 

though  the  price  is  20, o  less. 
GUARANTEED  superior  to  the  10c 

cigars  sold  by  dealers. 
GUARANTEED    to   be   made   of    pure 

Havana  filler  and  high-grade  Sumatra 

wrapper. 
GUARANTEED  to  be  made  in  the  clean- 
est of  factories;  to  be  absolutely  free 

from  any  kind  of  flavoring  matter. 
GUARANTEED  to  SAVE  HALF  YOUR 

CIGAR    MONEY,    sometimes    more, 

in    comparison    with    regular    retail 

prices. 
GUARANTEED  to  please  you  or  the 

trial  costs  you  nothing. 

OUR  PROPOSITION— For  $4,00  we 
will  send  you  lUO  FEDORA  Panetelas 
and  our  beautiful  cigar  catalogue, 
"Rolled  Reveries,"  that  "tells  you  all 
about  it."  ALL  TRANSPORTATION 
CHARGES  PREPAID.  Smoke  as 
many  as  you  wish  to  find  out  whether 
they  suit  you  or  not.  If  not,  or  on  com- 
parison you  don't  think  our  claims  are 
carried  out,  return  what  you  have  left, 
at  our  expense,  and  we  will  REFUND 
EVERY  CENT.  The  same  proposition 
applies  to  50  FEDORA  Panetelas  at 
$2.00. 

We  do  not  sell  cigars  on  credit,  but  we 
do  guarantee  your  perfect  satisfaction. 
Our  strictly  cash  business  saves  book- 
keepers' salaries,  clerical  work,  makes 
no  bad  debts,  and  our  customers  set 
the  benefit  in  value.  Photd  of 

IF  YOU  PREFER,  we  will  send  you  pj'le.'e't 

an  assortment  of  other  brands  of  cigars,  Exact  size 

showing    fifteen    10c.    values,    ten  5c. 
values  for  $1.00.     Each  separately  wrapped  and  de- 
scribed.   Same  guarantee  of  MONEY  BACK  if  not  sat- 
isfied.   Our  Booklet,  Rolled  Reveries,  setit  free  on  request. 

ORDER  NOW,  stating  color  and  strength  wished. 


JOHN  B.  ROGERS  £^  CO. 

"THE   PIONEERS" 

271  Jarvis  St.  Binghamton,  N.  Y. 


LITERATURE— (Continued) 

Forge  Practice.  By  John  Lord  Bacon.  Instructor  in  Forge 
Work,  Lewis  Institute,  Chicago.  Cloth.  Illustrated. 
258  Pages,  7  1-4  by  5  inches.  Published  by  John  Wiley 
&  Sons,  New  York.  Price.  $1.50. 

This  volume  is  compiled  from  the  notes 
used  by  the  author  in  teaching  this  sub- 
ject to  classes  at  the  Lewis  Institute ;  and 
it  has,  therefore,  stood  the  test  of  actual 
use.  It  is  not  intended  to  take  the  place 
of  shop  experience,  but  rather  to  supple- 
ment it  in  order  that  the  work  may  be 
done  in  the  most  intelligent  manner. 
Forging  is  essentially  a  practical  subject, 
and  requires  manual  skill  to  a  high  de- 
gree ;  but  the  progress  of  the  worker  will 
be  much  more  rapid  if  this  skill  be 
coupled  with  an  intelligent  understand- 
ing of  the  underlying  principles  on  which 
the  processes  of  forging  depend. 

This  subject  is  treated  in  a  logical 
manner,  the  following  topics  being 
among  those  taken  up :  General  Descrip- 
tion of  Forge  and  Tools,  Welding,  Cal- 
culation of  Stock,  Forge  Operations, 
Steam  Hammer  Work,  Duplicate  Work, 
Metallurgy  of  Iron  and  Steel,  Tool  Steel 
Work,  Forging  and  Tempering,  Miscel- 
laneous Work. 

Under  the  subject  of  "Welding"  are 
taken  up  the  common  types  of  welds,  and 
the  best  method  of  making  them  is  dis- 
cussed. Another  feature  of  the  book 
is  its  treatment  of  "Calculation  of  Stock" 
for  bent  shapes,  as  well  as  for  general 
forging.  The  chapter  on  "Tool  Steel 
Work"  is  perhaps  especially  interesting 
and  discusses  the  processes  of  harden- 
ing, tempering,  different  hardening 
baths,  spring  temper,  annealing,  etc.  Nu- 
merous tables  which  should  be  useful  to 
the  blacksmith,  may  be  found  at  the  end. 
The  book  is  profusely  illustrated  and  well 
indexed. 

^* 

The  Polariscope  in  the  Chemical  Laboratory.  By 

Geo.  Wm.  Rolfe,  A.  M.,  Instructor  in  Sugar  Analysis, 
Massachusetts  Institute  of  Technology.  Cloth.  Pages 
320,  5  by  71-2  inches.  Illustrated.  Published  by  the 
MacmiUan  Co . ,  New  York  City .    Price  $1 .  90 . 

The  importance  and  extent  of  the  sugar 
industry  has  brought  the  polariscope  into 
extensive  use,  and  it  has  developed  into 
an  instrument  of  high  efficiency  in  sugar 
testing.  The  author,  who  has  had  experi- 
ence covering  nearly  twenty  years  as 
technical  chemist  in  the  sugar  houses  of 
the  West  Indies  and  in  the  glucose  indus- 
tries of  the  West,  has  written  this  book' 
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Teclmical 

i 

HV      Everyone  who  wishos  to  keep  ^^H 
^^B    thorousrhly  posted  on  now  ami  ^^H 
^■H    St  :iii<i:ir<1     piihliciilioiis    on  ^^^B 

■n    srieutitic  sub  jects  should  send  for   ^^H 

B  New  Classified  Catalogue  H 
|H        of  Technical  Books        ■ 

^H    psperinllv    ,..r,.:,n><l    l.v    THE    SO-    ^H 
^H   OIETY   Foi;,   TllV.    l'Ti():\IOTTON   ^H 
^H   OFENGTNKEltlNGF.DrrATIOK,    ^H 
^H   which  will  be  niailedFUKE  to  any   ^H 
^B  address.     Onr  Monthly  Bulletin, viith.   ^m 
^H   a  special  list  of  new  books  of  this   ^H 
■■   kind.will  also  be  of  great  value.  Ask   ^M 
^H   to  iinvo  tlii<4  sioiit  to  your  a<l>   ^H 
HB    <li<-ss  i<>;;riil:iily.                                      ^H 
■^B       \\r  <Mirv  at  iiH  times  a  large  and   ^H 
B9    ,„.vfully  a-s,,rte.l  stock  of                          ^B 

■i     Books  oa  Engineering,  Mining,  Elec-     ■ 
^m             (riclty.  Assaying,  Medicine             H 

|H|  and  nil  scientitic  subjects.                        ^H 

■  A.  C.  McCluig  &  Co.  ■ 

■|    1        ii  1 1 1     1  iiii  1  II  11 

1 

Do  Your  Best  Work 

If  that's  your  motto,  you  can 
profitably  add  three  words  to 
it — "with  Devoe  materials." 

We  are  specialists  in  draughts- 
men's supplies — drawing  instru- 
ments, boards,  papers,  pencils,  all 
the   things  you  use  in   that  line. 

"Devoe"  means  best  quality 
Send  for  our  catalogue 

Devoe    &    Raynolds     Company 

176  Randolph  Street,  Chicago 

Fulton  and  William  Sts.,  New  York 
I  2  1 4 Grand  Ave. ,  Kansas  City,  Mo. 


Each  volume  is  complete  in  itself  and  may- 
be obtained  separately. 

LIST 

1.  Rogers'  "Drawing  and  Design."        -  $3.00 

2.  Rogers'  "Progressive   Machinist,"  -  $2.00 

3.  Rogers'  "Advanced  Machinist."     -  $2.00 

READ    CAREFULLY 

The  books  coinposing  the  library  are  intended  to 
be:  educational,  and  progressing  from  the  simple  to 
the  more  complex  subjects;  plain  books  for  those 
already  engaged,  or  soon  to  be,  in  the  practical  appli- 
cation of  the  theory  of  mechanics;  each  volume  is 
complete  in  itself,  while  progressive  in  the  series. 
The  books  are  each  supplied  with  a  ready  reference 
index,  which  enables  the  quick  use  of  their  contents. 

The  volumes  are  strongly  and  handsomely  bound 
in  black  cloth,  with  titles  and  edges  in  gold ;  they  con- 
tain 1,304  pages,  1,344  illustrations,  many  of  which  are 
full  pages,  with  3.000  ready  references;  they  are 
printed  on  fine  surface  paper  with  large,  clear  type. 
Each  book  stands  81.2  inches  in  height,  and  the  three, 
packed  for  shipment,  weigh  over  7'4  lbs.  No  works 
of  equal  value  have  ever  been  offered  to  the  machin- 
ists' and  allied  trades,  and  no  one,  from  the  superin- 
tendent and  owner  to  the  apprentice,  can  afford  con- 
sidering the  price  and  terms,  to  be  without  them. 

ID  O  L  L  A.  R  "^^^  ^^^'■^^  volumes  will 
-v/T/^-ivT'-»>iuiT  -vy-  ^^  forwarded  postpaid 
MONTHLY  to  any  reader  of  The 
Technical  World  who 
sends  to  us  one  dollar  and  a  written  promise  (see 
coupon  below)  to  pay  the  balance  of  the  purchase 
price  in  six  monthly  installments  of  one  dollar  each, 
making  $7.00  in  all. 


SHIPPING    DIRECTIONS 


first  payment  on 


ROGERS'   MACHINIST'S    LIBRARY 

ihich  ship  at  once  to  the  following  address,  all  charges  pre- 


Signature 

Occupation 

Where  Employed.. 
Residence 


Theo.  Audel  £^  Co. 

Publishers 

63  Fifth  Avenue         -         New  York 
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$1 


Arv  FOR  A  COMPLETE 
.UV^ART  EDUCATION 


The  offer  already  accepted  by 
30,000  delighted  people.  Just  take 
:i  minute  to  read  what  we  offer 
at  ihi-  unheard  of  price  and  then 
send  for  it. 

Splendidly  illustrated.  Thnroue'i,  practical,  complete.  By  Chas^ 
Hope  Provost,  contributor  to  Icadinj;  publications  and  onginator  of 
correspondence  art  instruction, 

CONTENTS. 

TECHNIC— Workinfr  with  pen,  brush  (oil  and  water  color),  pastel, 
crease  and  conte  crayon,  lead  pencil,  carbon  pencil,  scratch  paper, 
chalk  plate,  Ben  Day  machine,  silver  print  work.  Also  the  various 
eirects  used  by  pen  artists,  inclu.lingquiok  and  slovv  lines,  English 
and  American  styles  of  treating  zigzag  lines,  hooked  lines,  quick 
lines,  double  cr5ss  hatching,  siipplini;,  spatter  work,  etc.  Wash 
drawings.  Distemper  Drawings.  Tracing  and  copying  photo- 
graphs. What  materials  to  use,  including  papers,  canvases,  and 
bristol  boards.  Tools  and  how  to  handle  them.  Drawing  from 
nature  including  landscape,  flowers,  animals,  figures,  portraits, 
etc.  Drawing  from  memory,  with  table  showing  comparative 
measurements  of  different  parts  of  the  human  body— head,  hands, 
feet,  legs,  arms,  etc.  COLOR— primary  and  secondary  colors,  etc., 
explained.  How  to  mix  dillerent  shades,  etc.  ARTISTIC  ANA  1  OMY 
-The  bones  and  muscles  as  applied  to  pictorial  work.  LETTEK- 
ING— Copying  and  originating.  Roman,  block,  old  English,  and 
script  styles  shown.  Elementary,  historic,  and  geometric  ornament. 
Conventionalization  of  flowers,  ornamental  composition,  pictorial 
composition  (including  form  and  color  arrangement  and  balance), 
fashion  work,  caricaturing,  cartooning.  FACIAL  EXPRESSION- 
Sorrow,  joy,  anger,  fear,  contempt,  laughter.  Aerial  and  linear  pei 
spective.  BUSINESS  DETAILS— H. 
position  as  an  artist,  prices  and  sal.ir 
lisliers  and  others  who  buy  work,  hoi 
mail  or  express,  etc.  Explanations  > 
ductive  processes.  . 

"  How  to  Illustrate  "  sent  prepaid  to  any  address  in  the  world  for 
Ji.oo.     (Limp  Covers.)  .       .      .    ,.  ,  -j 

A  more  handsomely  bound  edition  in  cloth  covers.  J1.50  prepaid. 

Remit  to-day,  as  this  offer  may  be  withdrawn  at  any  time,  or 
send  2C.  stamp  for  booklet, 

BROWN  PUBLISHING  CO. 

1622  Flatiron   Building.   Now  York 


r  to  sell  pictures,  how  to  get  a 
:s  paid,  lists  of  names  of  pub- 

to  pack  pictures  to  send  by 
f  various  engraving  and  repro- 


WEBSTER. 

Dictionary  for  18  Cents 


51,000    WORDS   AND    DEFINITIONS 

A  WONDERFUL    OFFER! 


C  Besides  being  a  complete  and 
accurate  Dictionary  this  volume  con- 
tains weights  and  measures,  spelling, 
punctuation,  use  of  capitals,  value 
of  coins,  holidays,  parliamentary  law, 
postal  information,  population,  etc. 
Send  for  this  wonderful  bargain  today. 
18  cents  in  stamps  will  bring  this 
Dictionary  to  you.      ::     ::     ::     ::     :: 


C.   WM.    WURSTER 

DEPT,   303         ...         ITHACA.   N.   Y. 


LITERATURE-(Concluded) 

as  a  gmdo.  to  tlie  better  undei-standing  of 
the  polariscope  as  a  practical  laboratory 
tool.  The  work  takes  up,  at  first,  the 
fundamental  principles  of  optical  analy- 
sis, and  next  describes  the  polariscope 
and  the  saccharimeter  and  their  labora- 
tory uses,  and  also  includes  notes  in  re- 
gard to  special  instruments.  Consider- 
able space  is  devoted  to  sugar-house  and 
refining  methods,  and  the  chemical  meth- 
ods of  determining  sugars  and  also  starch 
and  starch  products.  An  important  chap- 
ter is  on  the  application  of  the  polari- 
scope in  scientific  research,  and  the  book 
concludes  with  a  large  number  of  useful 
tables  in  connection  with  sugar  analyses. 
The  book  will  be  found  very  useful  to 
students  in  this  line  of  work,  as  it  con- 
tains a  great  deal  of  information  which 
was  previously  available  only  by  search- 
ing through  a  large  amount  of  literature 
on  analvtical  chemistry. 


Transmission  of  Heat  Through  Cold-Storage  In- 
sulation. By  Chas.  P.  Paulding,  M.  E.  Cloth.  42 
Pages,  5  by  7  1-2  inches.  Illustrated.  Published  by  D. 
Van  Nostraad  Co. ,  New  York.    Price  $1 .00  net. 

This  work  comprises  formulae,  princi- 
ples, and  data  relating  to  insulation,  and 
is  written  as  a  manual  for  refrigerating 
engineers.  The  text  takes  up  the  sub- 
jects of  radiation,  air  contact,  conduction, 
and  contains  formul?e  for  homogeneous 
walls,  compound  walls,  walls  with  air 
spaces,  and  insulation  of  brine  pipes.  The 
mathematical  treatment  is  simple,  and  is 
based  on  the  laws  and  experiments  of 
Peclet.  The  book  contains  considerable 
useful  data  applicable  to  the  modern 
practice  of  refrigeration. 


A  Course  in  Tinning.  By  W.  D.  Browning,  M.  E. 
Pages  14,  6  by  9  inches.  Published  by  the  BroYming 
Press,  Cleveland,  Ohio.  Price,  Cloth  50  cents;  Paper 
accents. 

This  work  is  supplementary  to  the 
course  in  Mechanical  Drawing  and  gives 
5  plates  for  a  course  in  tinning,  together 
with  suggestions  for  finishing  in  color. 
The  book  is  illustrated  by  a  number  of 
colored  plates.  It  has  been  prepared  for 
schools  and  colleges  where  only  a  few 
plates  are  introduced  into  the  regular 
drawing  course,  and  contains  brief  in- 
structions for  rendering  drawings  in 
wash. 
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The 
Tool 
Catalog 


FREE  AT  LEADING 
HARDWARE  STORES 
OR  MAILED  DIRECT 
TO   ANY   ADDRESS 


Time  Saved-Money 


The  best  way  to  save  time,  insure 
promptness   and  accuracy  in  your 
iDusiness  is  to  use  The  Perry  Time 
Stamp,  thereby  increasing  the  ef- 
ficiency of    your   workinc 
force,  which  means  more  work 
with  less  help.     This  is  the 
most    practical,    simple   and 
durable  device  in  the   world 
for  recording  the  receipt  and 
delivery  of  correspondence, 
orders,    telegrams,    invoices, 
merchandise  and  for  factory 
cost    systems,   timing     em- 
ployees. 

The  Perry  Time  Stamp 

'  'Porteble-Self-Inking- 
Automatic ' ' 
Prints  direct  from  type  the 
month,  day,  hour  and  minute 
on  any  surface  where  a  rub- 
ber stamp  can  print.  Guar- 
1    anteed  for  one  year,  will  last 

)a  life-time.  Investigate. 
OCT.  25,  1905 
AM. 


gives  full  particulars. 
Mention  edition  32.  Also 
ask  for  10  Day  FREE 
Trial  Plan. 

PERRY  TIME  STAMP  CO. 

11  W.  Madison  St.,  CHICAGO  Thames  Bldg.,  N.  Y.  CITY 

Branch  offices  in  all  important  cities 


Economical  Power 

In  sending  out  their  last  specifica- 
tions for  gasoline  engines  for  West 
Point,  the  U.  S.  War  Department  re- 
quired the.n   ''to  be  OLDS  ENGINES  or 
equal."   Vtey  excel  all  others,  or  the  U.  S. 
Government  would  not  demand  them. 

They  are  the  horizontal  type,  2  to  100 
H.  P.,  and  are  so  simply  and  perfectly 
made  that  it  requires  no  experience  to  run 
them,  and 

Repairs  Practically  Cost  Nothing 

Send  for  a  catalogue  of  our  Wizard  Engine,  2  to  8 

H.  P.,  (spark  ignition  system,  the  same  as  in  the 

famous  Oldsmobile),  the  most  economical  small 

power  engine  made;  fitted  with  either  jack- 

Dump  or  direct-connected  pump.     Or,  our^ 

general  catalogue,  showing  all   sizes^ 

OLDS  GASOLINE  ENGINE  WORKS,^ 

Lansing,  Mich. 
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CATALOGUE 


CHEMICAL  TECHNOLOGY 
AND  GENERAL  CHEMISTRY 

PUBLISHED    AVGUST    15.  1905 


Kir  Our  Complete  Classified  Catalogue  of  Books  on  Chemical 
Technology  and  General  Chemistry  arranged  under  the 
following  heads:  Acids,  Alkalies,  and  Salts;  Beverages, 
Brewing,  Cider,  Distillation,  Fermentation,  Liquors,  Pre- 
serving, Vinegar,  Wine;  Brick,  Ceramics,  Glass,  Porcelain, 
Pottery;  Cement  and  Concrete;  India  Rubber,  Gutta  Percha, 
Glue.  Ink;  Leather  Manufacture;  Oils,  Fats,  Waxes,  Paints 
and  Varnishes;  Paper  Manufacture,  Fibres;  Perfumery; 
Soap  and  Candles;  Sugar,  Starch;  Flour,  Baking,  Bread, 
Confectionery;  General  Reference  and  Receipt  Books.  General 
Chemistry.  Chemical  Arithmetic.  Calculation.  Tables,  etc.; 
Chemical  Analysis;  Inorganic  Chemistry;  Organic 
Chemistiy;  Electro- Chemistry;  Addenda;  sent  free  to  any- 
one in  any  part  of  the  world  who  will  send  his  address. 

HENRY   CAREY   BAIRD   ®.   CO. 

Industrial  Publishers,  Booksellers  and  Importers, 
810  Walnut  St.     ::     Philadelphia.  Pa.,  V.  S.  A. 


I    SELL    PATENTS 


THERE  HAS  BEEN  PLACED  WITH  ME 
FOR    SALE   THE    U.  S.    PATENT    ON    A 

PIPE  HOLDER 

For  use  of  contractors  or  well  drillers  for  holding  pipe 
in  any  temporary  position  during  construction  opera- 
tions—holds any  size  pipe  being  adjustable—will  be 
used  by  all  contractors.  It's  cheaply  made.  You'll 
say  it's  a  money-making  chance.  Patent  for  sale, 
lease  or  trade.  Automobile  taken  in  part  payment. 
Further  details  will  make  it  more  interesting  to  you. 
Write  to-day. 


CHARLES  A.  SCOTT, 


ANGLE  BENDERS 


We  make  hand-power-benders 
for  forming  angles  in  stock 
1  inch  thick  and  under.  Light 
stock  can  be  bent  cold. 

WALLACE  SUPPLY  COMPANY 

903  Garden  City  Block. CHICAGO.  ILL, 

^BIGBOOJC  FREE 

page  cat.alii|.r,  bigtrest  i 
electrical   book  ever  issiu-u,  con- 
taining   hundreds     of     valuable 
Christmas  suggrestions.  Electrical 
novelties  are  just  the  thing  for 
men  and  boys.   This  book  contains 
valuable  electrical  information 
SpeeialOffer:-  Send  SI. 25  and 
20c  postage  formailing,  for 
this  motor  andinstructions 
for  operating.   J.  ANDKAK  * 
SONS,  62  ■SV. Water  St.ailwaukce,i  

NEVER-LOSE    KEY    TAC 

Here's  something  new  I  No  more  need 
to  offer  rewards  for  lost  keys  Use  our 
I  Tag.  Consists  of  two  parts  hinged  to- 
gether. Name,  address,  and  postage 
inside.  Finder  simply  drops  in  nearest 
mall  box.  German  silver,  handsomely 
made.  25c.  postpaid.  Agents  wanted. 
C.  E.  LOCKE  MFC.  CO.,  32  Spruce  St.,  Kensett,  la. 

CHEAP    WAY  to    Build    INDUCTION    COIL. 

Secondary  sections,  automatically  wound;  waxed 
and  assembled  on  tube.  Each  section  gives  ■:*  to  I 
inch  spark.     Price  $4.50  each  section. 

N.  E.  COIL  WINDING  CO.,  Atlantic,  Mass. 


pT 


EMPLOYMENT 
DEPARTMENT 


flTO  EMPLOYERS— The  Technical  World  Magazin:- 
otters  its  services  in  bringing  employers  of  skilled  labo 
into  coiiimunication  with  trained  and  efficient  men.  Writ- 
the  Employment  Department  full  particulars  as  to  tli 
qualitications  necessary. 


SITUATIONS  WANTED 

Wanted — Position  as  Mechanical  Drafts- 
man or  Tracer.  Three  years'  experience  in 
locomotive  engineering.  References.  Address 
The  Technical  World  Magasinc,  No.  405. 


Wanted — Position  as  Engineer  and  Elec- 
trician in  an  ordinary  plant  or  Assistant  in  a 
large  plant.  Thoi-oughly  competent.  Refer- 
ences. Address  The  Technical  World  Maga- 
zine, No.  .jo6. 

Wanted — Position  in  some  kind  of  elec- 
trical work  where  pi-actical  experience  may  be 
gained.  Five  years  in  telephone  work.  Ref- 
erences. Address  The  Technical  Woyld 
Magazine,  No.  407. 


Wanted — Position  running  an  engine.  Five 
vears'  experience  as  steam  engineer.  Address 
The   Technical   World  Magazine,  No.  409. 


Wanted— Position  as  Pattern  Maker  in 
wood.  References.  Address  The  Technical 
J  J' arid  Magazine,  No.  410. 


Wanted — Position  in  electrical  work  with 
chance  for  advancement.  References.  Address 
The  Technical  World  Magazine,  No.  411- 


Wanted — Position  as  Draftsman  or  Fore- 
man Tool  Maker.  Fifteen  years'  experience. 
References.  Address  The  Technical  World 
Magazine,  No.  412. 


THE  STERLING  AIR  HEATING 


RADIATOR 

Attached  to  any  Stove.  Range  or  Furnace- 
POUBLES    HEATING    CAPACITY 
OK  SAVES  HALF  FFEL  EXPEN  8E. 

Insures    continuous    circulation,   warm 
floors,  comfort  and  health.     Write  for 
full  description  and  terms.  Agents  Wanted. 
STERLING  AIR  RADIATOR  CO. 
63  Wabash  Avenue,    Chicago,  111. 
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j:C0UR5E5  0Fi 
flNSTRymON' 

ENGINEERING 
EleciTical 
Mechanical 
LocomoUve 
S^aHonary 
Marine 
Municipal 
Railroad 
Sfructura! 
Sanirary 


We  open  wide  the  gateway  to 
advancement,  placing  at  your 
command  resources  for  self-improve- 
ment possessed  by  no  other  corre- 
spondence school. 

THE  AMERICAN 

SCHOOL  OF 

CORRESPONDENCE 

is  the  only  school  able  to  offer  mail 
instruction  in  engineering  under  the 
direction  of  the  regular  teachers  of  a 
resident  engineering  college — those 
who  preside  over  the  laboratories 
and  teach  the  classes  in  the  Armour 
Institute  of  Technology.  It  is  the 
only  correspondence  school  whose 
instruction  counts  toward  entrance 
to  resident  engineering  schools  and 
colleges.  Fill  out  and  mail  us  now 
the  following  coupon.  It  may  prove 
the  turning  point  in  your  career — 
the  turning  hrom  a  life  of  obscure, 
ill-paid  drudgery  to  a  life  of  achieve- 
ment, promotion  and  uninterrupted 
prosperity. 

Tech.  World,  Dec.  'or. 
COUPON-Cut  out  and  mail  to-day. 

'Please  send  me  200-page   handbook   end 
particulars  about  course  in 

miwe 

Si.  and  No 

City State 

Do  not  fail  to  write  to-day.  It  costs  you  nothing 
to  inquire ;  neither  will  it  bring  an  agent  to  annoy 
you  for  all  time  to  come.  We  employ  no  agents. 
All  money  paid  by  the  student  is  used  in  instructing 
the  student.  Tuition  fees  are  moderate — from  $10 
up— and  may  be  paid  in  small  monthly  payments. 


MACHINERY  HALL 
ARMOUR    IHSTITUTE 


^^^^•-r-'r-^ 


koURSES  Of2 
'INSTRUCTION 

DRAWING 

Mechanical 
Perspeclive 
Archi^ecl"ure 
Tefephony 
Telegraphy 
MaftiemaHcs 

TexHIe 
Manufaclurin; 

College 
Preparafory 


AMERICAN  SCHOOL  of  CORRESPONDENCE 

AT 

ARMOUR  INSTITUTE  OF  TECHNOLGGV, 

CHICAGO,  ILL,  U.  S.  A. 
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CUT 
GEARS 

Valuable  catalog 
sent  free  to  any 
FIRM  upon  request. 

Foote  Bros. 

Gear  ^ 
Machine  Co. 

24-30 

S.  Clinton  Street 

CHICAGO,  ILL. 


HAVE  YOU    SEEN 


^'^ 


Our  new  Bulletin  70  illustrat- 
ing our  interchangeable  parts 
for  making  A.  C.  or  D.  C.  Gen- 
erators, Motor-D3-naino,  Dyna- 
motor.  Alternating  Current 
Rectifier,  etc.?  If  not  we  will 
mail  it  on  application.  It  will 
interest  you  if  you  want  to  build 
vour  own  electric  machine. 


PARSELL     AND     WEED 


129-131  West  31st  St. 


NEW  YORK.  N.  Y. 


INVENTORS 


C  We  manufacture  Metal  Specialties 
of  all  kinds,  to  order ;  largest  equip- 
ment ;  lowest  prices.  Send  sample 
or  model  for  low  estimate  and  best 
expert    advice     -       -       -       -     FREE 


THE    EAGLE   TOOL    CO. 

Dept.    F  CINCINNATI,    OHIO 


The  Turner  No.  8 
Alcohol  Blow  Pipe 

Will  do  Lead  Burning  on  Stor- 
age Batteries.  Produces  a 
steady  strong  needle  flame  of 
about  3000°F.  Will  melt  25"^ 
Platinum  Solder.  Satisfaction 
Guaranteed. 

All  Jobbers  sell  at  our 
Factory  Price,  S7.50  Net 

THE  TURNER.  BRASS  WORKS 

45  N.  Frankllrv  St.  Chicago 


Get  Next  to  Big  Pay 

SAY,  Mr.  Man,  get 
hold  of   s  o  m  e  - 
thing    that 
pay  you  big. 

You  know  there's 
more  in  life  than  just 
mere  existence! 

A  fellow  ought  to 
have  a  little  of  the  joy 
of  11 vin  g  —  to  do 
things — to  see  the  world— to  make  money! 

And  it  isn't  an  Impossibility  to  do  these 
things  either,  nor  is  it  a  lucky  chance— or  a  pull 
that  makes  a  fellow  get  there. 

It's  getting  the  Right  77(  zw^?-;— that's  all  it  is! 

The  thing  that's  congenial — that  has 
money  in  it,  such  as  selling  something  that 
the  people  want — that  they  can't  afford  to  be 
without! 

Now  these  opportunities  are  not  to  be  found 
growing  on  bushes— to  be  sure — they're  not  an 
awful  lot  of  them  —  but  there  are  certain 
opportunities  for  making  big  money  in  a  dig- 
nified congenial  way,  and  one  of  them  is  to  act 
as  local  agent  for 


•TB< 


OLIVER 


Typcwi-i't^ir 


THE  STANDARD  VISIBLE  WRITER 

Wherever  there's  a  typewriter  used — they 
can't  afford  to  be  without  an  OLIVER. 

For  shrewd  Business  men,  who  have  tried 
other  typewriters,  declare  that  the  Oliver,  be- 
cause of  its  simplicity  of  construction,  its 
strength,  its  durability,  its  ease  of  operation. 
its  speed,  its  wonderful  versatility — ^will  save 
viore  than  its  cost  in  one  year. 

Just  think  of  that-why  man  alive  there's 
big  money  to  be  made  in  replacing  other  type- 
writers with  Olivets  alone! 

But  there's  more  than  that — there's  the  op- 
portunity of  selling  the  Oliver  to  those  people 
who  haven't  as  yet  a  typewriter,  but  who 
should  have. 

Business  m  e  n — Merchants — Clerg\-men — 
Instirance  Agents — Lawyers — and  Farmers — 
people  who  shouldn't  write  a  letter  or  state- 
ment by  hand,  and  who  wouldn't  if  they  knew 
how  easy  it  was  to  operate  the  Oliver. 

A  man  can  easily  make  at  least  $300  a  year 
selling  the  Oliver  in  his  spare  time— when  con- 
venient for  him  to  see  people — $300  is  not  a  bad 
addition  to  your  salary  is  it? 

There  are  local  agents  for  the  Oliver  who 
make  $300  a  month — some  of  them  have  their 
offices  with  10  to  15  assistants  under  them. 

And  many  of  our  Managers,  Superintend- 
ents—highly paid  officials — were  at  one  time 
local  agents  for  the  Oliver. 

Remember  we  post  you  thoroughly  on  the 
typewriter  situation — we  analyze  all  other  type- 
writers to  show  you  the  superiority  of  the 
Oliver — send  you  our  literature  and,  if  you  want 
them,  our  traveling  salesmen  to  close  a  sale  at 
our  expense— not  yours. 

Write  us  today  for  full  particulars  of  our 
Local  Agency — j'ou  can  easily  become  local 
agent  and  start  right  in  making  money. 

Don't  delay— some  one  else  may  get  ahead 
of  you  in  your  own  territory— write  today. 
Address  THE  OLIVER  TYPEWRITER  CO. 

135  Wabash  Ave.  Chicago,  III. 
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55=57  Market  Street,  CHICAGO 
40  Pearl  Street,  BUFFALO 


IF  ONCE,  THEN  ALWAYS 


fl  When  we  tell  yn 
man  to  try  just  one 

"  LEVIATHAN 


we  distinctly  do,  that  if  we  can  induce 


BELT. 


we  feel  perfectly  certain  of  his  future  orders, — is  it  any  wonder 
that  we  "hustle"  for  that  trial  order?  He  may  put  it  on  with 
some  misgivings,  but  it  don't  matter  a  bit,  — the  facets  will  soon  over- 
take him.    Sure  !    Would  you  like  a  "LEVIATHAN"  memoir. 


m  MAIN  BELTING   COMPANY 


Sole  Manufacturers 
12th  AND  CARPENTER  STS.,  PHILADELPHIA 

120  Pearl  Street,  BOSTON 


309  Broadway  ,  NEW  YORK 


LUNKENHEIMER 

LEVER  THROTTLE 
VALVES 


ARE  POSITIVELY  TIGHT 
AND  CAN  BE  QUICKLY 
AND    EASILY    OPERATED 

Guaranteed  for 
I  75  pounds 
working 
pressure 


STRONG, 
DURABLE 
AND 
RELIABLE 


If  your  local  dealer  cannot  furnish  them  notify  us. 

THE  LUNKEHHEIMER  CO. 

Largest  Manufacturers  of'High-Grade 
Engineering  Specialties  in  the  World 

General  OfTices  and  Works 

CINCINNATI,   OHIO,  U.  S.  A. 

BRANCHES 
26  CORTLANDT  ST.         35  GREAT   DOVER   ST. 
NEW  YORK 


JEFFREY 

SWING    HAMMER. 

PULVERIZERS 


Are  fully  described  in  Catalogue 
No.  30.  Mailed  Free  with  others 
on  ELEVATING,  CONVEYING, 
POWER- TRANSMITTING 
MACHINERY 

THE  JEFFREY  MFG.  COMPANY 

Columbus,  Ohio,  U.  S.  A. 

NEW  YORK  PITTSBURG  CHICAtiO  BE.WER 


are  the  standard  for  accuracy,  workmanship,  design  and 
finish.      Whether  you  use  tools  to  earn  your  daily  bread 

or  for  amusement  and  relaxation  from   a  different  vocation,   it   pays   to  use   GOOD   tools. 

You  can  get  a  better  quality  of  bread  and  a  good  deal  more  pleasure.      Use  Starrett  Tools. 

Send  for  Catalogue  No.  17G.     176  pages,  illustrated,  free 

THE  L.  S.  STARRETT  CO.        Athol,  Mass,  U.  S.  A. 
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JUST  PUBLISHED 


METAL  WORKING— A  Book  of  Tools,  Materials  and 
Processes  for  the  Handyman.     Edited  by  Paul  N. 
Hasluck,  8vo.  (9M  X  6'/2  inches),   760  pages  with 
2,20(5  Illustrations  and  Working  Drawings. 
Cloth, $2.50  net 

THE  HANDYMAN'S  BOOK  of  Tools,  Materials  and 
Processes  lunploved  iu  Wood  Working.  Edited  by 
Paul  N.  IlAsi.rrK,  8vo.  (HUxti's  inchesi,  760 
pages  with  2,51.5  lUustrations  and  Working  Draw- 
ings.   Cloth, $2.50  net 

THE  BOOK  OF  PHOTOGRAPHY— Practical,  Theoretic 
and  Applied.      Edited  by  Paul  N.  Hasluck,   8vo. 
(S)Vi  x6'i  inches)   760  pages  with  48  full-page  plates 
and  nearly  1000  Illustrations. 
Cloth, $3.00  net 

THE  AUTOMOBILE— A  Practical  Treatise  on  the  Con- 
struction of  Modern  Motor  Cars,  Steam  Petrol, 
Electric  and  Petrol-Electric  Based  on  La  Vergne's 
■'L'Automobile  Sur  Route."  Edited  by  Paul  N. 
Hasluck.  Special  Edition  Enlarged  with  804  Illus- 
trations and  eight  full-page  plates  and  an  Adden- 
dum.   2  volumes.     8vo.    Cloth,        -       $7.00  net 

Any  of  the  above  sent  post  or  express  prepaid  on  receipt 
of  the  price.     ^  Descriptive  Circulars  free. 
Ask  for  List  "A"  of  Technological  Books. 


W.   T.    KEENER   C^   CO. 

Publishers  and  Booksellers 
90  Wabash  Avenue,       .-.       .*.       CHICAGO 


Learn  the  Violin 

It  is  a  sure  source  of  revenue 
as  well  as  a  most  desirrihk 
accomplisliment 


Instruction 

Make  Money  Easy 
A  violin  performer  of  even 
ordinary  ability  has  at  com- 
mand a  ready  source  of  income— 
S3.00  to  SS.OO  an  evening  is  easily  obtained  without  in- 
terference with  one's  regular  daily  occupation,  and  in 
the  larger  cities  thousands  of  persons,  both  men  and 
women,  make  their  livelihood  with  the  riolin,  and 
make  splendid  incomes. 

Free  Instruction  by  Mail 
We  have  been  nearly  a  year  arranging  a  plan  of  in- 
struction by  which  each  student  can  have  the  benefit  of 
instruction  from  experienced  and  competent  teachers. 
With  our  personal  letters  of  i  nstruction  from  our  teachers 
and  illustrated  course  of  lessons,  flnger-board  chart  and 
hundred-page  book  containing  simple,  clear  and  concise  in- 
structions, beautiful  exercises  and  tunes,  we  are  enabled  to 
teach  and  Interest  the  student  In  a  way  never  before  pos- 
sible. 

Complete  Student's  Outfit 

Full  Course  I*tler  Instruction,  lioot  Orchesti-ii  Violin,  Violin  Bow, 
Violin  Case,  Extra  Set  Root  Special  Strings,  Box  of  Rosin,  Tuning 
Pipe,  Finger  Board  Chart,  Extra  Bridge,  100-Page  Instruction  Book. 

We  furnish  the  above  outfit  for  your  use  in  learning,  and 
we  guarantee  that  you  will  learn  to  plav  in  a  manner  satis- 
factory to  yourself  within  three  months.  For  full  partic- 
ulars of  our  extraordinary  offer  write  us  before  Nov.  20th. 

Illustrated  Catalog  of  Violins  from  $3.75  up.  Guitars  and 
Musical  Merchandise  of  all  kinds  at  very  low  prices,  FREE 
on  request. 

E.  T.  ROOT  £y  SONS.  Chicago 

Established  1857  369  Wabash  Ave. 


WE    ARE    SELLING 


Xmat      .  Toy  Electric  Railways  $3  to 


Tree 
Lixhts 
with 
Battery 
$3  up 


Passenger  and  Freight  Trains,  $5  to 


Electrica.  Books,  lOc  to 
Necktie  and  Cap  Lights,  7.5c  to  .  . 
Battery  Table  Lamps,  $3  to  .  .  . 
Carriage  and  Bicycle  Lights,  $3  to  . 
Lanterns  and  Pocket  Lights,  75c  to 
Battery  Motors  and  Fans,  Si  to  .  , 
Electric  Door  Bells  complete,  7.5c  to 
Telephones  complete,  $2..50  and 
Telegraph  Outfits  complete,  $1.75  to 

fi  PATDIA     ?^  "0  Medical  Batteries        ... 

[LttlnlU     '^''"  l*^l<5Ctric  Belt  with  Suspensory  . 

XAy/tbi/c     I'vnamos  and  Motors,  $1  to      .     .     . 

IVy^^J;^     Gas  and  Gasoline  Engines,  $3  to      . 
ClEyfajWD  We  Undersell  All  Catalogue  Free 

"-^f^  WANT  AGENTS 

OHIO  ELECTRIC  WORKS,  Cleveland,  Ohio 


omo 


%  60.00 
50.00 
5.00 
5.00 
10.00 
6.00 
3.00 
12.00 
1.50 
5.95 
2..50 
3  95 
2.. 50 
1000.00 
1400.00 


SPECIAL  MANUFACTURING 

SPECIAL  DEVICES  AND  MACHINERY 
EXPERIMENTAL  WORK.  MODELS. 
IDEAS     DEVELOPED     OR    IMPROVED 


THE  GLOBE  MACHINE  &  STAMPING  COMPANY 

983   HAMILTON    ST.    CLEVELAND.  O. 


BRAZE  CAST  IRON 

With  BRAZIRON    ::    Cheap— Easy 

Opens  up  a  new  field  of  profitable  work  for 
blacksmiths,  repair  shops  and  machine  shops. 
Write  J^or  Full  Particulars. 
Send   12   cents   in   stamps   for    samples. 

THE  A.  &  J.  MFG.  CO.  I'HYc'i'gr^Lt 

New  Knowledge 

A  handy  Magazine  for  all  who  would  keep  step  with  the  world's 
progress.  Supplementing  all  Cyclopedias,  $1.00.  Sample, 
15  cents.    Cumulative  index  and  circular  free. 

The  Ideal  Cyclopedia 

It  is  one  of  the  largest  of  American  Cyclopedias  at  about  one- 
third  customary  cost;  the  only  handy-volume  Cyclopedia; 
terms  of  payment  easiest  of  any.  Circulars  free.  Sample 
volume  cloth  or  half  Russia,  50  cents. 

NEW    EDITION    NOW    READY 

Full  set  sent  prepaid  to  your  own  home  for  six  days'  examina- 
tion before  you  buy.  Revolving  Book  Case,  or  World  Atlas 
and  Gazetteer  free  to  early  buyers  who  mention  this  magazine. 

JOHN    B.    ALDEN,    TubtUher 
Bible  House.  Qth  St.  and  4th  Ave..         New  Yorh  City 

E.rrhiskh'  Local  Aecnts   U'antid 
At  Bi'ff/csL-ncrs 

Which  Cyclopedia? 

Special  bargains  in  all  of  them.  Old  Cyclopedias  exchanged; 
write;  mention  this  magazine. 

CYCLOPEDIA  EXCHANGE,  47  Fourth  Ave.,  New  York  City 


Mention  Technical  World  Magazine 


ADVERTISEMENTS 


533 


Motors  and  Dynamos 


For  Power  Purposes  for  Bi 
machinery.    Slow  or  modern 


MOTORS 

It  or  Direct  connection   to   all  kinds   of 
te  speeds.    For  wall  or  ceiling  suspensioa 


DYNAMOS 

For  Factory  and  Mill  Lightinu.     Complete  private  plants  furnished. 
Absolutely  first  class  machines.     Fully  guaranteed. 

Correspondence   Solicited 

ROTH  BROS.  ^  CO..  Mfrs. 

25  S.  Clinton  St.,  Chicago,  111. 


Duplex  No. 


Threading  and  Cutting  Off 
Machine 

designed  to  thread  and  cut  off  merchant 
pipe  from  2'/4"  to  8"  inclusive.  Nine  sets 
of  dies  included.  Equipped  with  special 
flange  grippers  for  making  up  flanges 
and  flanged  fittings.  Automatic  oil 
pump  makes  it  independent  of  others 
in  operation.  Die  head  has  Peerless 
adjusting  mechanism— exceedingly  simple 
and  absolutely  accurate. 

Write   for  information  about 
"the  machine  that  lasts'* 

Bignall  ^  Heeler  Mfg.  Co. 

Bailders  of  Improved  Pipe  Cutting  and  Threading  Machinery 
Edwardsville,  111.,  U.  S.  A. 


ARC  BURST 


Just  the  Light 

for 
Stores,  Hotels, 
Restaurants, 
Factories, 
Cotton  Mills, 
Etc. 


The  Arc  Lamp 
Displacer. 
Thousands 
in  use.  Can  be 
furnished  with 
turn  down 
feature. 


Write 

for 

New 

8  Page 

Folder. 


Cut   Tyotifft    your    Light     "Bill 


Benjamin    Electric    Mfg.    Co. 

NEW  YORK  CHICAGO  SAN  FRANCISCO 


CRANEWELD  PIPE  JOINTS 

These  joints  are  made  by  welding  wrought  steel  flanges  to  pipe  by  special 

machinery.    This  process  makes  a  joint  of  one  homogeneous  mass,  and 

consequently  there  is  no  possibility  of  a  leak  between  the  flange  and  pipe. 

Advance  Treatise,  No.  7  FJ,  Flanged  Pipe  Joints,  sent  upon  request. 


New  York 
Philadelphia 
Baltimore 
Cincinnati 
St.  Louis 
Kansas  City 
Sioux  City 
St.  Paul 
Duluth 
Oinaha 


Write ycr  Complete  VocKei  Catalogue 

CRANE  CO. 

CHICAGO 

ESTABLISHED   1855 


Minneai.olls 

Salt  Lake  Citv 

Los  Angeles 

San  Francisco 

Portland,  ( >re. 

Birmintjham 

Seattle 

Spokane 

Menipliis 
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I  SELL  PATENTS 


I  HAVE  LISTED  FOR  SALE  U.S.  PATENT,  RECENTLY 
GRANTED  ON  AN 

EXCELLENT    OFFICE    SPECIALTY 

CDinpletoly  developed— Keaily  to  iilaco  on  market— Un- 
usual chance  for  any  firm  in  this  line,  or  man  with  some 
money  to  establish  a  Permanent  and  Profitable  business. 

Write   me  to-day.  You'll  say: 

ITS  A  FINE  PROPOSITION 


TWENTY-FIVE  YEARS   ACTIVE    PRACTICE 

Specialty:    PATENTS  THAT  PROTECT 
n  A  TT  C  IVI  ^r  O  Caveats,  Trade  Marks, 
f^^\  I    ^^1^    I   ^^  Copyrights  and  Designs 

Send  your  business  direct  to  Washington.  Saves  time  and  in- 
sures better  service.  Personal  Attentlorv  Guaranteed 

£.   G.   SIGGERS,    SuUe  lO  National  Union  Bldg. 
Patent  Lawyer Washington.  D.  C. 

ATENTS 

Valuable  Book  on  Patents  FREE.     Tells  how  to 

secure  them  at  low  cos-t.    How  to  Sell  a  Patent,  and 

What  to  Invent  for  Profit.  Gives  Mechanical  Movements 

invaluable  to  Inventors.     Full  of  Money-Making  Patent 

Information.     NEW    BOOK   FREE  to  all  who  write. 

O'MEARA  &  HKOCK.  Patent  Attys.,  »lsi  V.  Slre<-t,  N.  W.,  Wasliinpton,  I).  C. 

NEW  YORK  OFFICE,  290  Broadway,  New  York  City. 


French  —  German — 
anish  —  Italian 

Spoken,  Taught,  and  Mastered  by  the 

LANGUAGE 
PHONE- 
METHOD 

Combined  with 

The  Rosenthal 

Common  Sense 

Method 

of 

Practical  Linguistry 

The  Latest  and  Best  Work  ofDr.  Richard  S.  Rosenthal 

YOII  HFAII  THE  FNA(  T  I'KOMM  lATION  OF  EA(I(  WOItl)  AND 
nirJASE.  A  few  minutes'  pructire  ^<^■veral  tlme.s  a  (lay  at  spare 
moments  gives  a  thorough  mastery  Oi  conversational  Frenrh, 
tiermao,  Spanish,  or  Dalian. 

Send  for  testimonials,  booklet,  and  letter. 

INTERNATIONAL  LANQUAGE-PHONE  IWETHOD 

1165  Metropolis  Bids..  Broadway  and  16th  St.,  Mew  York 


AGENTS  WANTED— To  sell  subscriptions  to  The  Tech- 
nical World  Magazine,  Write  today  for  full  information  and 
list   of  cash  prizes.  The  Technical  World  Magazine, 

3:V3.5  Armour  Ave.,  Chicago,  111. 

PATENTS 

JL  SECURED    OR.    FEE    RETURNED 

Free  opinion  as  to  patentability.    Send  for  Guide 
Book  and  What  To  Invent,  finest  publication  is- 
sued for  free  distribution.    Patents  secured  by  us  advertised 
free.  EVANS.  WILKENS  &.  CO. 


No.  600  F  Street.  N.  W. 


WasKington,  D.  C. 


CHARLES    M.    HAVELL 

908  C  Street,  Washington,  D.  C. 

FREE — Search  and  Advice  as  to  Patentability — FREE 


XI 


Louis  A  Hill 
PATENT  ATTORNEY 

1336  New  York  Avenue 
WASHINGTON.D.C. 


X 


SECOND-HAND 
MOTORS  dyI^'a^os 


l^  DYNAMOS 
TOO  Machines. 


;ed.  Low  prices  and  immediate  deliver; 
Guarantee  Electric  Co.,  Chicago 


The  "UNIVERSAL"  Fountain  Draughting  Pen 


•^  Economy  is  the  keynote  of  mndern  methods.    To  use  this  pen  means  economy  of  time  and  energy,  turning  drudgery 
into  real  pleasure.     No  more  stopping  to  till.     Will  not  clog.     Sent  on  approval.     Write  for  special  introductory  otter. 


SMITH  a  STORES  CO., 


A  24-25  Germarv-American 
Trust  Co.  Bvjlldine 


Philadelphia,  Pa. 


P 


Valuable  and  Salable  Patents  Promptly  Secured. 
Advice  as  to  Patentability  and  Commercial  Value 
Free    ^    ^    ^    Write  for  Inventor's  Hand  "Book 

SHEPHERD    6;    PARKER,     Patent    La^wy  er  s 


ATENTS 


"During  the  past  ten  years  Mr.  Shepherd,  of  Shepherd  & 
Parker,  has  obtained  for  us  a  great  many  important  patents. 
We  have  no  hesitation  in  heartily  recommending  him  to  any- 


Mr.  Parker  on  November  1,   1903,  resigned  his  position  as  an 
Examiner  in  the  U.  S.  Patent  Office  to  enter  this  firm. 

Address.  844  G.  St.,  Washington,  D.  C. 
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I.  H.  C.  Gas  or  Gasoline  Engines 

^  A  number  of  meritorious  features  characterize  I.  H.  C.  gasoline  engines,  and  we've  put  them  in  a 
booklet,  which  we  would  be  glad  to  send  you  if  you  ask  for  it.  ^  I.  H.  C.  gasoline  engines  are  not 
only  safe,  but  also  inexpensive  to  operate.  A  bright  ten  year 
old  boy  can  handle  an  I.  H.  C.  engine,  because  the  parts  are  so 
few,  simple  and  easily  controlled  that  it  practically  runs  itself. 
^  Moreover,  I.  H.  C.  engines  do  not  require  an  engineer,  there 
is  no  danger  of  an  explosion,  and  the  operat- 
ing expenses  are  reduced  to  a  minimum. 
^  With  a  given  quantity  of  gasoline,  I.  H.  C. 
engines  will  generate  the  maximum  efficiency 
of  driving  power.  ^  I.  H.  C.  engines  are 
substantially  constructed,  have  few  working 
parts,  are  not  liable  to  get  out  of  order,  and 
will  remain  serviceable  for  many  years. 
^  The  diversity  of  purposes  for  which  these 
engines  can  be  used  makes  them  available  as 

power  producers  wherever  an  engine  of  the  same  rated  capacity  is  required. 
Made  in  the  following  styles  and  sizes : 
Horizontal,  Stationary  and  Portable-6,  8,  lO,  12  and  15  H.  P.      Vertical— 2,  3  and  5  H.  P. 
WRITE  US  FOR  ILLUSTRATED.  CATALOGUE 


INTERNATIONAL 

7  R  Monroe  Street 


HARVESTER   COMPANY  OF  AMERICA 

(Incorporated)  Chicago,  U.  S    A. 


SLACK    AND    SCREENINGS 

— are  as  good  as  high>priced  coal  if  yoa  use  the 

MARTIN     ANTI-FRICTION    ROCKING    GRATE 

THE  Grate  Bars  run  lengthwise  of  the  furnace,  are  only  IH  inches  wide  (including  teeth)  and  cannot  be  left  in  a  posi- 
tion to  catch  the  scraper  when  cleaning,  or  to  project  up  into  the  fu^l.  No  long  fingers  to  be  burned  off.  The  fireman 
cannot  leave  any  part  sticking  up  into  the  fire.  The  spaces  between  bars  always  remain  the  same  whether  shak- 
ing or  at  rest,  it  being  impossible  to  drop  clinkers  between  bars  and.clog  the  grate.  The  heavy  part  of  the  Grate 
Bar  is  5'4  inches  below  the  fire  line,  with  free  circulation  of  air  through  grates,  and  they  never  become  hot  enough  to 
warp.    Any  engineer  can  set  it  in  place,  no  cutting  or  changing  of  fire-box  being  necessary.    Can  burn  any  kind  of  coal, 

but  is  especially  adapted  for  the  Slack  and 
screenings  of  soft  coal.  The  only  ANTI- 
FRICTION grate  made,  that  cannot  pinch, 
warp  or  clog,  or  whose  openings  can  be 
changed  to  suit  fine  or  coarse  fuel.  Send 
for  catalogue  telling  aU  about  Martin  Grates . 


A  FEW  USERS  OF  MARTIN  CRATES 
TO  WHOM  WE  REFER 

Crane  Co., Chicago,  III. 

Mc(  ormick  Harvesting  Mach.  Co.,  Chioaifo,  111. 

ritan  Can  Co., Chicago,  111. 

our  &  Co.,  Elevators,  .    .    .     Chicago,  III. 

\tl  I'jlJrewinirCo., Chicago,  111. 

\  Stt,el&  Wire  Co.,  (22  boilers)  .  JoUet,  111. 
1  kiord  City  Waterworks,  .  Kockford,  111. 
I   lUMlle  Water  Works,  ....     Danville,  111. 

Miiencan  Radiator  Co.,  .  .  .  .  Litchfield,  111. 
(  hlo'shElec.  Lt.  &P.  Co.,  .  Oshkosh,  Wis. 
Ktnohha  Gas&Elec.  Co.,     .    .     Kenosha,  Wis. 

Dodge  Mfg.  Co., Mlshawaka,  Ind. 

Kokomo  Steel  &  Wire  Co.,  .  .  Kokomo,  Ind. 
Hagar  Straw  Bd.  &  Paper  Co.,    .  Cedarville,  O. 

H  B  Camp  Co., Greentown,  O. 

Athens  Brick  Co., Athens,  O. 

Iowa  State  College, Ames,  la 

1  M  H  R.  Shops,  .  .  .  Grand  Rapids,  Mich. 
Alabama  Steel*  Wire  Co.,  .  Birmingham.  Ala. 
t  itj  I  )werFlant, Falls  Citv,  Neb. 


MARTIN  GRATE  COMPANY, 


279   DEARBORN   STREET 
CHICAGO.   ILL. 
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A  PRINCELY  GIFT  FOR  EVERYBODY 


How  plea^sed    yovir  wife,  child  or  friend  would  be    to  find  on  the  Christma^s  morn- 
ing breah.kfa.st  platte,  a.n  envelope  conta^ining  a*. 

COLONIAL  ENDOWMENT  CONTRACT 

GviaraAteeing  poLyment  of  $1,000  in  20  YeaLrs! 

In  5,  10,  15  or  20  years  you  can  build  a  fortune,  in  a  safe  and  conservative  way. 
THE  COLONIAL  ENDOWMENT  CONTRACT  will  enable  you  to  accumulate  a 
fund  of  ^1,000  or  more — in  five,  ten,  fifteen  or  twenty  years,  by  the  payment  of  com- 
paratively small  sums — annually  or  monthly. 

When  you  pay  the  first  yearly  deposit,  you  immediately  receive  the  COLONIAL 
ENDOWMENT  CONTRACT.  It  agrees  to  pay  you  $],000  at  the  end  of  five, 
ten,  fifteen  or  twenty  years. 

For  example,  $34.20  a  year,  for  20  years,  under  this  contract,  or  $6S4  in  all, 
will  give  you  $1,000  in  20  years.  Or  you  can  get  a  contract  for  $2,000  payable  in 
the  same  time,  by  depositing  $68.40  a  year,  or  $1,368  in  all. 

Pay  this  Company  $50.10  a  year  for  15  years -$751.50  in  all— on  our  contract 
for  $1,000. 

You  may  withdraw  the  entire  amount  paid  in,  plus  the  accrued  earnings. 
n  any  year,   by  giving  proper  notice. 

If  you  die  before  the  contract  is  fulfilled  and  your  legal  representatives  do  not 
desire  to  continue  payments  as  called  for  in  the  contract,  immediate  settlement 
will  be  made  upon  presentation  of  the  proper  proofs  of  death. 

Officials  of  Cities,  Towns,  School  Districts.  Corporatiorvs,  etc.,  who  are 
laying  aside  a  sinking  fund  to  meet  a  bond  issue,  will  find  tKis  contre^ct 
most  useful.    For  exanvple: 

If  your  bond  issue  is$100,000,  to  run  twenty  years,  a  sinking  fund  of  $5,000.00 
a  year  would  be  required  in  the  usual  way.  The  Colonial  Endowment  Contract 
would  cost  but  $3,420.00  a  year. 


THE  COLONIAL  TRUST 
COMPANY  BUILDING 


Compare 


If  vou  have  a  child 


emergencies. 


'ou  wish  to  educate  or  establish  in  business,  the  Colonial   Endow- 

tract  will   provide   a  way.     Many  parents  find  themselves  unprepared  to  meet  such 


The    Colonial    Endowment    Contract 


TAKEN    TOGETHEh 


A  Term  Life  Insurance  Policy  in  a  good  company 


to 


A  n  Endowment 
L  i  f e  Insurance 
Policy. 


In  the  following  particulars: 

First— Annount  of  yovir  annual  payments   and  yovir  total  payment. 
Second— Cash  Surrender  Value. 
Third -Death  Benefits. 
Fourth— Your  Guarantee. 

Still  another  plan  is  offered  by  this  Company  known  as  The  Coloalal  Accumulation  Endowment  Contract — 

Pay  $503.56  cash — in  twenty  years  present  ycjr  con- 


THE 

COLONIAL 

TRUST  CO. 


Dept.  A45 
Pittsburgh,  Pa. 


You  can  buy  this  contract  for  cash,  in  one  payment, 
tract  and  receive  $1,000. 

A  15-year  contract  calls  for  S596.87  cash— paying  Sl,000  in  15  years,  and  so  on.     You  may  withdraw  the 
cash  value  at  any  time,  by  giving  proper  notice. 

You  may  make  partial  payments,  instead  of  yearly,  if  preferred— depositing  in  our  Savings  De- 
partment.    Four  per  cent,  interest  will  be  allowed  on  such  deposits,  compounded  semi-annually. 
When  a  sufficient  amount  has  been  accumulated  to  make  payment  on   an   Endowment  Contract,  this 
may  be  done  by  check.     You  can  do  this  by  mail — easier  than  and  as   safely  as  if  you  made  your  de 
posits  in  person.     We  have  thousands  of  depositors  by  mail. 

All  your  payments  may  be  made  to  the  Savings  Department,  instead  of  applying  them  upon  the 
purchase  of  an  Endowment  Contract.  All  deposits  of  $1  and  upward  draw  interest  at  the  rate  of 
4  per  cent,  per  annum,  compounded  twice  a  year.  J^ 

These  methods  of  obtaining  funds  are  of  especial  interest  to  all   classes  of  people — from  the     ^         Gentlemen  ■ Plen<ie 

laborer  to  the  millionaire.      Nobody  knows   how  soon   accident   or   misfortune   may  make   the       *^  ,  r    j/  j,       ,  ■ 

possession  of  ready  money  imperative.    The   thrifty  and  provident  will  buy  a  Colonial  Accu-      ^        seticl  me  full  farticu- 
mulation  Endowment  Contract— and  rest  easy  as   to  the  future.  i^       lars    about    the    Colo- 

The  Safety  of  Money  thus  invested  is  assured  by  the  fact  that  every  dollar  paid   for      Q       nial   Ktidozum.e7it    Con- 
the  Colonial  Endowment  Contracts  is  invested  in  approved  securities  of  known   value,     Cj       /  .      t 
kept  separate  from  the  other  assets  of  this  Company.     A  further  guarantee  lies   in   the  tract. 

great  strength  of  the  Colonial  Trust  Company,  whose   total   resources  amount  to  over 
$20,000,000.00.     The  officials  and  trustees  of  the  Company  include  many  of  Pittsburgh's 
most  conservative  and  respected  citizens,  representing  almost   every  line   of  trade  for     ^      A'a7ne 
which  the  Iron  City  is  noted.  _  ^  ■ 

Fill  out  and  sign  the  coupon  below  for  full  information. 


The^L^AIIALIrUSTG^MPAAIY  Pittsburgh 


317  FOURTH  AVE  —  314-318  DIAMOND  ST 

Paid  up  Capital.  $4,000,000.00 


Pa. 

Surplvjs,  $6,000,000.00 


Address . 


C  ou/itv State. 


Mention    Tccluiical   IVorld  Mauazinc 


538 


THE   TECHNICAL   WORLD  MAGAZINE 


$300.00  in  Cash 


WILL      BE      DLVIDED      AMONG 


THE   59   PERSONS 

who  send  in  the  largest  Hst  of  subscribers  to 
"The  Technical  World  Magazine"  between 
Nov.  twentieth,  Nineteen  hundred  and  five, 
and  January  first,  Nineteen  hundred  and  six. 
^These  CASH  PRIZES  will  be 
awarded  in  addition  to  the  regular 
premiums    given    for    new    subscribers. 


$100.00  for  the  largest  list. 
50.00  for  the  2nd  largest  list. 
25.00  for  the  3d  largest  list. 
15.00  for  the  4th  largest  list. 

5.00  each  for  the  next  10  largest  lists. 

2.00  each  for  the  next  15  largest  lists. 

1.00  each  for  the  next  30  largest  lists. 


For  list  of  premiums  awarded  in 
addition  to  cash  prizes,   address 

The  Technical  World  Magazine 

CHICAGO,    ILLINOIS 
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SOLIDHED  THUMB  TACKS  IN  COLORS  ARE  THE  HANDIEST  AND  MOST  ATTRACTIVE  FASTENING 
For  Drawings,  Show  Cards,  Photos,  Window  Dressing,  etc.    Sample  doz.,  postpaid,  colors,  20c.;  brass,  10c. 
HAWKES-JACKSON  COMPANY,  Makers,  82  Duane  Street,  NEW  YORK. Send  for  Booklet. 


PRESS  YOUR  TROUSERS  WHILE  YOU  SLEEP 

BY    VSING  THE 

Perfect  Pants 
Presser 

Simplest,  handiest  and  most  economical 
method.  Keep  trousers  in  perfect  order  by  placing 
them  in  the  press  on  retiring,  and  _by  morning  they  will  have 
that  well-pressed,  fresh  appearance  with  a  regular  "tailor's"  crease,  no  matter 
how  wet,  baggy  or  out  of  shape.  The  cost  is  saved  many  times  a  year,  and 
provides  a  continuously  neat  appearance  without  recourse  to  tailor  or  hot 
iron.     This  is  the  day  of  the  good  dresser.      Retain  YOUR  good  appearance 

by  sending  S3. .50  for  a   Perfect   Pants  Presser.     U«e  it  60  days;  money 

An  ^"^      returned  if  unsatisfactory.    Circulars  and  full  information  on  request. 

Appropriate    PERFECT  PANTS  PRESSER  CO..  677A  RooKery.  Chicago 

rhrictinaG  ^°^  (  New  York  City,  Lewis  and  Conger.    San  Francisco,  Palace  Hardware  Co. 

J^:  A  sale  J  Bostoi,  Mass.,  Wm.  H.  Kkhardson  &  Co.     Pittsburg,  Pa.,  J.  B.  Kaercher  and 

"»»'  by  ( Joseph  Home  Co.    Chicago,  111.,  Marshall  Field  &  Co. 


20th  CENTURY  SOAP, 


a  purely  vegetable  oil  soap,  containing  no  lye,  but  cleaning  by  the 
penetrating  nature  of  its  oils.  Good  for  engineers,  electricians, 
chemists,  etc.,  it  thoroughly  removes  all  stains,  such  as  rust, 
erease  and  oil,  either  from  the  hands  or  clothing,  without  injuring  in  the  slightest.  Also  unsurpassed  as  a  DRILLING  SOAP.  HAS 
NO  EQUAL  FOR  AUTOMOBILES.  For  cleaning  floors  and  walls,  especially  hard  wood,  it  is  invaluable.  Does  not  injure  the 
polish,  but  adds  to  the  lustre.     If  your  dealer  does  not  keep  it,  send  us  his  name  and  address  and  we  will  send  you  a  large  can  free. 

HOrrHEIMER  SOAP  COMPANY, 

Eastern  Office,  No.  1  Madison  Square,  NEW  YORK. 


165  East  Jackson  Boulevard.  CHICAGO 

Renshaw  Bldg.,  PITTSBURG,  PA, 


I  As  a  Practical  Book  for  Practical  Men  Spangenberg's  Book  Ranks  First         | 

0  All  the  engineering  iufoniiation  you  should  have;  all  you  really  need  is  contained  ju  this  9 

I  book  in  plain,  practical  and  concise  form. 

Spangenberg*s  Steam  and  Electrical  Engineering 
is  a  complete  library  covering  the  subject  in  all  its  various  branches  and  contains    072  paecs. 
The  only  book  ever  nublishcd  contain-      S3. 50  is  tbeprice,  and  i  ti  s  sold  with  the  understanding  th; 
ing  10J5  questions  i 
ten  60  you  can  und 


rned  if  not  satisfactory,  and  your  money  willbe  refunded  im- 
mediately.   Out  of  10.000  books  sold  only  two  have  been  returned. 
This  fact  speaks  for  itself. 
CUT  OUT  AND  MAIL  TO-DAY 
GEO.  A.  ZELT.EK  BOOK  COMPAX\ 
9  S.  Fourth  Street  St.  Louis.  Mo. 

I  accept  your  offer  to  send  me,  express  prepaid,  one  of  Spangen- 
berg's  Steam  and  Electrical  Engineering,  price  $3. SO,  and  enclose 
$2  as  first  pavmeiit.  The  balance,  $1.50,  I  agree  to  remit  in  50  cent 
monthly  installments,  money  or  express  order  or  Stamps. 


Name 

Street  or  Box  No. 
City  and  State 


JCEUFFEL  &  ESSER  CO. 

I  OF    NEW    YORK 

I    IF    YOU    USE    DRAWING     OR    SURVEYING    INSTRUMENTS 

We  want  to  send  you  FREE  one  of  our  500 
page  illustrated  catalogues  giving  full  description, 
prices  and  other  useful  information  of  our 
Drawing  and  Surveying  Instruments,  Paper, 
Inks  and  High-Grade  Drawing  Material  of 
every  description. 

Scr^     Quality     and     Lotaest     Price  j. 

Address 

^^H    111  East  Hadisan  Street,  Chicago.  111.    """^ 
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Complete  Drawing 
Outfit,  No.  2a 


One  of  the  Official  Drawing 
Outfits  Used  and  Recom- 
mended by  the  American 
School  of  Correspondence. 


REGULAR 
RETAIL 
PRICE 
$21.44 


DETAILED  LIST  OF  OUTFIT 


INSTRUMENTS: 


Folding 


Set  of  Oermnn  Silver  Drawliij;  Instruments  i 
Case,  comprising: 

One  German  Silver  pivot  joint  compass  (Alteneder  pattern)  6 
inches  long,  with  pen,  pencil,  needle  point,  lengthening  bar 
and  patent  straightening  device. 

One  German  Silver  pivot  joint  hairspring  dividers  (Alteneder 
pattern ),  5  inches  long;  with  patent  straightening  device. 

One  steel  spring  bow  dividers,  3K  inches  long. 

One  steel  spring  bow  pen.  'i^i  Inches  long,  with  needle  point. 

One  steel  spring  bow  pencil.  V4  inches  long,  with  needle  point. 

One  5-lnch  ruling  pen,  spring  on  upper  blade,  with  patent  release 
spring. 

One43^-lnch  ruling  pen,  spring  on  upper  blade,  with  patent  re- 
lease spring. 

One  case  with  leads. 

One  adjusting  key. 

Retail  Price  of  Instruments,  $13.00 


Total  Value  of  Complete  Outfit,  $21.44 


DRAWING  MATERIALS: 

One  Drawing  Board,  1'.)n25  inches,  seasoned  pine,  with  end  bat- 
tens) tongued  and  grooved,  shell  ic  liiiish  .        .        .  Sl.fiO 
One  Mahogany  T-Sqiiare,  24  in.  long,  ebony  lined,  fixed 

head,  shellac  finish 90 

One  4.")°  Transparent  Triangle,  8  inch Tfi 

One  30°x60°  Transparent  Triangle.  10 inch 70 

One  12-inch  Triangular  Boxwood  Scale,  engine    divided; 
graduated  3-32, 3-16, 1-8,  14, 3-8,  3-4, 1-2. 1  1-2  and  3  inches 
to  the  foot,  and  one  edge  inches  and  16ths.  with  case     .     100 
One  Transparent  Combination,  irregular  or  French  Curve, 

special 1.00 

One  Bottle  Waterproof  Ink 2,') 

One  4  H  Siberian  Drawing  Pencil 10 

One  Faber's  Ink  Eraser,  No.  1075 0.'i 

One  Faber's  Pencil  Eraser,  No.  Ill O'l 

One  dozen  Thumbtacks 20 

Nine  sheets  Whatman's  handmade,  cold  pressed.  Drawing 

Paper,  13Kx20  inches !)4 

Twelve  sheets  Whitstock  Drawing  Paper,  llx:.5  inches,  (tor 

practice  work  only ) ir> 

One  Nickel  Plated  Erasing  Stencil 2,-. 

One  Sandpaper  Block 10 

One  6-inch  German  Silver  Protractor,  )4°  .        .        .        ■  .'.m 


Retail  Price  of  Materials, 


.44 


Special  Price   to  Technical  World  Readers,  ind Canada omy) 


;in  United  States 


$9.25 


Orders  should  be  sent  direct  to  the  address  of  the  manufacturer  as  given  below,  accompanied  by  Post  Office  Order 
or  by  Reg-istered  Letter  for  the  amount.  Express  charges  are  to  be  paid  by  the  purchaser,  ■'t'5 "References: — The 
Technical  World  Magazine  and  The  American  School  of  Correspondence,  at  Armour  Institute  of  Technology,  Chicago. 

A.   D.   MACLACHLAN,   502-504  Boylston   Street,   BOSTON 


■^ 

Special 

Offer 

to 

Students 

and 

Draftsmen 

on 

Architectural 

and 

Technical 

Books 

TN  order  to  meet  the  desires  of  many  of  our 
1     customers  among  students,  draftsmen  and 
others  who  desire  to  start  an  Architectural 
and  Technical  Library,but  do  not  feel  that  they 
can  spare  any  large  sum  for  such  books  in  a 
single  payment,  we  have  arranged  to  start  a 

STUDENTS  AND 
DRAFTSMEN'S 
LIBRARY    CLUB 

members   of  which  can  secure  the  books  at 
once  and  pay  for  them  in  small  monthly  pay- 
ments.      For  particulars   and   list    of    books 
offered,   address 

WILLIAM  T.  COMSTOCK 

PUBLISHER 
23  Warren  Street                                            NEW  YORK 

^^^Catalogue  and  sample  copy  of  the  Architects 
and  Builder's  Magazine  sent  on  application 
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HOWTOMAKEMONLY 


^  WITHOUT  CAPITAL 


Our  course  of  CorresDondence  Instruction   in  the  Real 

Estate  Business,  teaclies  you  how  to  launch  into  a  suc- 
cessful brokerage  business  without  capital.  The  study  of  our  lessons  need  not  interfere  with  your  present  work. 
Fortunes  have  been  made  in  real  estate  by  ottiers.  Why  not  by  you  •  fl  It  makes  no  difference  where  you  are, 
our  instruction  is  suited  to  your  field.  The  lessons  are  specially  prepared  by  leading  Real  Estate  Experts.  Every 
phase  of  the  subject  is  thoroughly  covered.  A  few  months  study  of  our  course  will  give  you  a  better  practical 
knowledge  of  the  business  than  could  be  gained  in  two  years  in  a  real  estate  office.  This  dignified  and  profitable 
profession  is  adapted  for  women  as  well  as  men.  Write  today  for  our  booklet.  Mailed  free.  It  will  tell  you  all 
about  the  real  estate  business. 

UNITED  STATES   REAL  ESTATE  CORRESPONDENCE   INSTITUTE 
200   Broadway,   New  York,   N.  Y. 


GtJREm 


SEND  FOR 
THIS 
BOOK 
IT'S   FREE 
FOR   THE 
ASKING 


It  tells  of  an  experience  of  over  30  years  in  the 
treatment  of  Deformities  and  Paralysis. 

It  tells  what  has  been  done  and  what  can  be 
done  in  a  Sanitarium  properly  equipped  and  devot- 
ed exclusively  to  the  treatment  of  Club  Feet,  Spinal 
Diseases  and  Deformities,  Hip  Disease,  Crippled 
and  Deformed  Joints  and  Limbs,  Infantile 
Paralysis,  etc. 

It  tells  how  the  above  conditions  can  be  cor- 
rected without  surgical  operations,  plaster  paris 
applications  or  painful  treatment  of  any  kind. 
Ask  for  it. 

The    L.  C.  McLain 
Orthopedic     Sanitarium 

3100  Pine  Street,  St.  Louis.  U.  S.  A. 


LEARN  F^T  GLASSES 

By  sending  for  cur  FREE 
liOOK  on  the  EVE.  It  will 
tell  you  all  about  it.  Get  a 
Profession  that  pays  you  from 

$75  to  $150  Per  IWonlh 

The  0^/ical  Profession  will 
do  it  for  you.  No  field  so 
pleasant, profitable  orso  little 
worked.  No  \onger  neces- 
sary to  work  for  some  one 
else  at  a  meagre  salary.  For 
a  short  time  only  we  are  sending  our  book  free.  It  will 
teach  you  to  be  an  Optician  and  costs  you  nothing.  A 
postal  card  will  bring  it  by  return  mail,  all  charges  paid. 

JACKSONIAN  OPTICAL  COLLEGE   « 

DEPT.  C37  JACKSON,    MICHIGAN 


The  American  Typewriter 


^  ON  0HE5TEELBAR 

feature    is    the    exclusive 

American    $50 
Typewriter 

Universal  keyboard,  ball- 
bearing carriage,  prints 
from  ribbon;  steel  type, 
unlimited  speed. 
"THE  AMERICAN  WAY  ■ 
and  Easy  Payment  Plan 
Mailed  on  request 

American  Typewriter  Co 

2.57  Broadway,  New  York 


^^g    Saves    twelve    hundred 
parts   and   $50.      This 
patent    of  the    Standard 


Thd  Ideal  SIGHT  Restorer 

Is  Your  Sight  Failing  ? 

All  refractive  errors,  muscular  trouble  and  chronic 
diseases  of  the  Eye  successfully  treated  by  scientific 
MASSAGE. 

"I  am  in  my  seventy-ninth  year,  and  have  tlie  Sight  Restorer  and 
yourselves  to  thanK  tor  renewed  eye-sight."    (Testmionial  1 . . ) 

"I  wish  I  could  impress  every  one  alflicted  so  they  would  give 
the  Restorer  a  trial."    Cl'estimonial  '244) 

English  or  German  pamphlet  mailed  free.    Address 
THE  IDEAL  COMPANY,  239  Broadway,  New  York. 


-^# 
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A  Civil  Service  Board 

has  been  the  means  of  our  having  a  special 
run  on  certain  books  handled  by  us.  The 
board  has  highly  recommended  certain  books 
for  use  of  applicants  :    One  of  these  books  is 

PENCE  &  KETCHUM'S 
SURVEYING   MANUAL 

A  Manual  of  Field  and  Office  Methods, 
250  pages,  illustrated,  price  $2.00.  This  is 
one  book  you  cannot  be  without.  We 
have  many  others.       Write  for   catalogue. 

Situation  Open  and  Wanted  Ads. 

If  you  are  looking  for  a  position  follow 
carefully  our  Situation  Open  Ads.  Posi- 
tions ranging  from  rodman  up  to  chief  engi- 
neer await  the  right  man.  It  is  also  a  good 
investment  to  spend  $5.00  for  a  continuous 
Situation  Wanted  Ad.  Hundreds  of  per- 
sons have  secured  good  positions  lately 
through  these  ads. 

The  Result  of  following  our  Situation  Open  pages : 
In  Camp,  Plantation,  Miss. 

ENGINEERING  NEWS,  October  10,  1905. 

New  York. 
Dear  Sirs;  — I  am  no  longer  with  the  Levee  Board.     I  have 
accepted  a  position  with  the  S.  R.  as  a  result  of  answering  a 
Situation  Open  ad.  in  your  paper.     1  am  well  pleased  with  my 
change.  Very  truly  yours, 

A.  B. 

Results  of  advertising  in  our  Situation  Wanted  pages: 


I  obtained 
first  week. 


position  through  the  ad.  in  your  paper  the 
W.T. 


I  have  secured  a  good  poation  through  the  ad.  I  put  in  your 
.paper.  J-  B.  T. 

You  can  follow  up  the  Situation  Open  ads.,  about  30  of 
which  appear  weekly,  by  subscribing  to  ENGINEERING 
NEWS,— $5.00  a  year  or  $2.50  for  six  months.  Situation 
Wanted  ads.  cost  1  li  cents  a  word  a  time,  and  will  surely  bring 
results.     Write  for  our  continuous  and  cheaper  rates. 

ENGINEERING  NEWS 

220  Broadway,  New  York 


A  BUSINESS   CHART 

There  is  a  business  chart  and  compass  that  will  guide 
your  ship  of  trade  into  new  channels,  find  new  buyers 
for  your  goods  and  give  you  the  earliest  intelligence  of 
new  and  profitable  markets.  You  can't  afford  to  do 
without  this  Chart.     Its  name  is 

PRESS   CLIPPINGS 

They  will  supply  you  from  day  to  day  with  every  scrap 
of  information  that  is  printed  concerning  your  line  of 
trade,  and  bring  you  the  information  while  it  is  fresh, 
valuable  and  unworked — before  your  competitors  even 
hear  of  it.  They  furnish  anyone  interested  in  any  sub- 
ject under  the  sun  with  all  the  information  from  every 
part  of  the  country  pertaining  to  that  subject.  As  in- 
valuable to  lawyers,  physicians  and  other  professional 
men  as  they  are  indispensable  to  business. 

International  Press  Clipping  Bureau 

125  Bojce  Bnilding,  f  liicago,  III.,  I".  S.  \. 


WE  HAVE  A  BOOK  FOR  THE  BEGINNER  TELLING 

How  to  Design  Machinery 

IT  IS  

THE  ELEMENTARY  PRINCIPLES 
OF     MACHINE     DESIGN 

By  J.  G.  A.  MEYER,  M.  E. 

Author  of  "Modern  Locomotive  Construc- 
tion," "Easy  Lessons  in  Mechanical  Draw- 
ing and  Machine  Design,''  etc.  92  pages, 
41  illustrations,  9  full  page  size.  Well 
Indexed.      Handsomely    bound    in    cloth. 

Price,  50  cents,  postpaid 

This  book  gives  the  hints  and  points  that  a 
beginner  needs  to  make  progress  w-ith  the 
usual  text  books  as  it  explains  and  shows 
step  by  step  how  to  get  the  Proportions  of 
Connecting  Rods,  Piston  Rods,  Pistons, 
Cylinders,  Slide  Valves,  Eccentric  Rods 
for-  Steam  Engines,  Cotter  Joints,  Screw 
Wrenches,  etc.,  etc.  With  Full  Instruc- 
tions for  Setting  a  Plain  Slide  Valve  and 
Eccentric.  Also  practical  and  Explanatory 
Hints  for  Making  all  the  necessary  Calcu- 
lations and  Working  Drawings. 


Sendffor  our  list  of  25  and  50  cent  TECHNI- 
CAL BOOKS .  State  what  you  are  interested 
in  and  we  will  enclose  special  circulars  that 
will  interest  you. 


INDUSTRIAL   PUBLICATION  CO. 

16  Thomas  St.  ::  New  YorR 


S6e 
INLAND  ARCHITECT 

Is  the  Finest  ARCHITECTURAL  JOURNAL  in  the  World 

240   Full  Page   Plates 

in  a  year,  presenting  in  perspective, 
plan  and  interior  views  the  work  of 
America's  leading  architects  critic- 
ally selected  from  the  latest  designs 
of  all  classes  of  buildings  in  every 
city  in  the  country. 

C  The  Inland  is  the  representative 
architectural  journal  of  the  United 
States  and  has  held  this  position  for 
22  3-ears.  C.  It  is  indispensable  to 
an  architect's  ofSce  and  a  valuable 
assistant  to  the  contractor,  builder 
and  ambitious  carpenter.  Issued 
monthly.  <L  Subscription,  $10.00 
per  year;  single  copies,  fl.OO  each. 


THE   INLAND  ARCHITECT 

Harrison  and  Dearborn  Streets     ::    CHICAGO 
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Success  Magazine  Clubbing  Offers 

IN  the  winter  of  1900-1901  the  Success  Magazine  made  subscription  contracts  with  the  leading 
American   publications,    resulting   in   the  first  Great   Success  Co-operative  Campaign  on  the 
Clubbing  Offer  System — a  system  then  established  and  since  then  developed  upon  broad  and 
permanent  foundations. 

As  a  result  of  this  campaign  we  sent  to  the  Review  of  Reviews  about  80,000  annual  subscrip- 
tions, to  the  Cosmopolitan  nearly  60,000,  to  McClure's  Magazine  about  30,000,  and  to  other 
periodicals  which  co-operated  with  us  in  this  campaign  proportionally  large  totals.  The  Success 
Offers  of  that  and  succeeding  years  were  used  by  hundreds  of  newspapers,  by  religious  and  secular 
periodicals,  and  by  the  great  subscription  agencies  of  the  country,  as  a  basis  for  their  respective 
circulation  campaigns. 

Until  this  year  it  has  never  been  possible  to  duplicate  to  the  public  the  extraordinarily  low 
priced  offers  of  that  first  memorable  season.  With  increasing  editorial  and  mechanical  cost  of 
magazines,  the  prices  to  us,  and,  hence,  our  prices  to  the  public,  have  had  to  be  materially  in- 
creased. This  year,  however,  owing  to  certain  peculiar  conditions  existing  in  the  periodical  field, 
we  are — fortunately  for  our  patrons, — in  a  position  to  make  even  better  offers  than  those  of  six 
years  ago  in  certain  important  respects,  and  the  list  of  periodicals  we  handle  on  the  Success  Co- 
operative System  has  become  so  large  as  to  include  nearly  all  the  great  magazines  of  the  country. 

Our  Leading  Offers 


Four  Periodicals  at  the  Price   of  One 

Success  Magazine  $100 


The   Great   Home  Maga- 
zine of  America. 


Review  of  Reviews    3.00 p^-  ^  ^ 
The  Cosmopolitan    100 


Regular 
Price 


Enlarged    and    improved 
under  its  new  management. 

Woman's  Home 
Companion   .    . 

Perhaps  the  best  of  wom- 
en's magazines. 


$ 


5.00 
Our 


1.00 


$0.00 


■8 


Our  World's  Work  Offer 

The  World's  Work  $3.00 

One  of  the  most  beautiful 
and  valuable  magazines 
published. 

The  Cosmopolitan    looj 

A  modern,  progressive, 
up-to-date  monthly. 

Success  Magazine   loo. 

Full  of  bright,  interesting  I   S  ^J  ,25 

fiction   and  valuable  home  '         XM. 

departments  for  every  mem- 
ber of  the  family. 

Review  of  Reviews   3.00 

Edited  by  Dr.  Albert 
Shaw. 

With  Ol'TIXfi 
MA'iAZINE* 
Regular  Price  Onr  Price     (lur  Priie 


Success  Magazine  and  The  Cosmopolitan 

These  fine  periodicals  ought  to  be  in  every  home. 


.    .  '^2.00  n.50  ^3.00 

Success  Magazine.Cosmopolitan.and  Pictorial  Review  3.00  2.00  3.50 

Pictorial  Review  is  one  of  the  best  home  and  fashion  magazines. 

Success  Magazine  and  Country  Calendar,  (or  Motor)  4.00  3.00  4.50 

The  Coiintry  Calendar  is  a  new  and  most  attractive  periodical,  published 
by  the  Review  of  Reviews  Book  Company.    Motor  is  the  leading  magazine 

for  automobile  owners. 

Success  Magazine  and  Country  life  in  America  .   .  5.00  3.50  5.00 

The  price  of  the  beautiful  and  popular  magazine.  Country  Li/c  in  America. 
is  to  be  raised  from  83  00  to  S4.00  on  February  1st,  1906,  and  the  price  of  these 
offers  will  then  become  $100  higher.  Order  early  and  get  the  great  fall 
double  numbers. 

'''Outing  Magazine,  edited  by  Caspar  Whitney,  the  foremost  authority 
on  outdoor  sports,  is  a  most  valuable   addition  to  any  magazine  order. 

THE  SUCCESS  CO.,  Washington  Square,  New  YorR,  Address  DesR  E 
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TEXTILES 

Do  You  Know  Anything  About 
This   Initerestinig    Subject? 

CEvery  clothing  salesman,  every  salesman  of 
dress  goods,  every  worker  in  fabrics  from  the 
mill  hand  to  the  superintendent,  from  the  cutter 
to  the  head  tailor,  from  the  clothing  store  or 
dress  goods  department  clerk  to  the  proprietor — 
should  have  a  thorough  knowledge  of  Textile 
manufacture.  €L  The  instruction  papers  have 
been   prepared  by  Textile  experts,  experienced 

teachers  and  prominent  mill  men.    C,  The  work  of  the  student  is,  guided  from 

a  practical  standpoint  by  practical  men.     No 

point   is  considered  too  trivial  for  thorough 

and  careful   explanation.     The  instruction  is 

individual  and  proceeds,  step  by  step,  from 

the  simplest  problems  to  the  latest  practice 

in  up-to-date  Textile  manufacture. 

OUR    COURSES    ARE 
(Full  Courses) 

Textile    Manufacturing,    Cotton;    Textile    Manufacturing, 
and  Worsted;  Textile  Manufacturing,  Knitting. 

(Special  Courses) 
Cotton    Spinning;    Woolen    and    Worsted    Spinning;    Knit 
ting;  Warp  Preparation    and   Weaving;    Textile   Design 
and  Fabric  Structure;    Woolen    and  Worsted  Finish- 
ing; Textile  Chemistry  and  Dyeing.  o 


Mail  coupon  today  for  80  page  illustrated 
Textile  Bulletin  and  full  details  regard- 
ing any  course  in  which  you  are  interested 

American  School 
q/  Correspondence 

CHICAGO.  ILL. 
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INDUSTRIES 

ARE 

OFFERED 
LOCATIONS 


With  satisfactory  inducements, 
favorable  freight  rates,  good  labor 
conditions,  healthful  communities, 
on  the  lines  of 


THE  ILLINOIS  CENTRAL  RAILROAD 

AND    THE 

YAZOO  &  MISSISSIPPI  VALLEY  R.  R. 


For    full    information    and    descriptive 
pamphlet,  address 

J.  C.  CLAIR., 

Industrial  Commissioner, 


1  Park  Row, 


Chicago.  III. 


Do  You  Know? 


$13.00 

IiKLIVEKED 


DEARBORN  CABINET 


$13,00 

DELIVKKKD 


will  Save  Your  Stenographer's  Time.     Improve 
Quality      of      Work     and      Save      YOU      Money 


No.  S  DEARBORN  JUNIOR 
Solid  Golden  Oak,  Guaraxtked  the  most  complete  Type- 
writer Cabinet  ever  sold  anywhere  near  the  price.  We 
ship  responsible  parties  on  "approval,  to  be  returned  at 
Our  Expense  if  not  satisfactory.  What  more  can  we 
otfer?    All  flrst-class  dealers,  or  ^vrite  direct  to  us. 

DEARBORN  DESK  COMPANY 

Alexander  A.  Samiel,  General  Manager 


$13.00, 

DELIVERED 


309  Fisher  Building,  CHICAGO,  U.  S.  A. 


$13.00 

DELIVERED 


It's  Just  as   Easy  for  Ton 

Read  What  One  Customer  Says: 


of 

tews 

X  largely 

H  a  minor 

)lished  by 

r  of  local 

g  vi'orld; 

nf  t!  ^~ 

''  the 

^f 


ed  sales  at  the 
ising  show  at  Chicago, 
I  have  received  so  many  novelties 
in  Advertising  Literature  from  the 
W.  P.  Dunn  Co.,  and  of  such  a  strik- 
ing and  impressive  character,  that  I 
decided  to  entrust  a  letter  circular  to 
them,  advertising  my  goods,  giving 
them  carte  blanche.  Out  of  the  2,000 
circulars  sent  out,  at  a  cost  of  $40 
for  printing  and  mailing,  I  received 
849  replies  and  have  netted  from  saJes 
on  same  over  i^^.OOO." 
.g^;^^Jll  probably  interest 
Ka^^^j|M|^d  large  sums 
for  adver*™^"^—  "  '^      -^ 


in  •t^^ 
a  mattv 
magazini 
a  general 
a  most  di 
an  adver 


W.    p.    DUNN     COMPANY,    CHICAGO 

Printers  of  Business  -  Getting   Literature 
167  ADAMS  STREET 
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Th 

Modern 

Business  Necessity 

The  famous Caloulutlnir  Marl 


SMALL    STEEL    AND    BRASS    STAMPS 

Cc  a  letter;  Postal  briiiK's  circular 
J.  KIOLA,  Engraver,   155  West  Madison  Street,   Chicago,  HI. 


3  H.  P.  Auto  Engine,  air  cooled,  weight  60  lbs.  May  be 
used  stationary.  Price,  $38.00.  Rough  castings,  S9.00.  Cir- 
cular Free.    Climax  Electric  Works,  New  Salem,  Mass. 


AsK  a  Man  who  has  tried  it 

and  he  will  tell  you  that  no  service  is  better 
BETWEEN 

Chicago  «!L°  St.  Louis 

Than  that  of   the    Frisco    Road 


Day  trains  carr}'  handsome 
Smoker,  Free  Reclininp^  Chair 
Car,  Club  Car,  Library  Cafe 
Car,  and  Observation  Parlor 
Car;  electric  fans  in  each  car. 
Night  trains  carry  handsome 
Smoker,  Free  Reclining  Chair 
Cars  and  Pullman  Sleepers  with 
berth  lights. 


Leave  La.  Salle  St.  Station,  Chicago, 
10:57  a.  m.  and  11.32  p.  m. 

Leave  St.  Loviis  Union  Station, 
10:55  a.  m.  and  11:50  p.  m. 


FRISCO 

SYSTEM 


CHICAGO  &  EASTERN  ILLINOIS  R.  R. 

V/.  H.  RICHARDSON,  G.  P.  A., 
Chicago,  111. 


THE  CHICAGO  cS:  ALTON 
runs  the  largest  passen^eren^ines 
in  the  world 
They  keep  the  trains  on  time 
Between  Chicago, 
St.  Louis, 
Kansas  City  and 
Peoria 
Geo.  J.  Charlton,  General  Passenger  Agent 

CHICAGO,  ILL, 


THE  GROWING  SOUTH 


No  OTHER  section  is  forging  ahead  so  fast  as  the 
Southeastern  States,  in  agriculture,  horticulture, 
factory    building    and    general  progress.     The 
last  year's  record  along  the 

SOUTHERN    RAILWAY 
MOBILE  &  OHIO  RAILROAD 

of  investments  in  factories  and  improvements  was 
over  SlUO,000,000;  for  three  years,  6~aO,000,000. 
Splendid  Opportunities  exist  in  Alabama,  Georgia, 
Kentucky,  Mississippi,  North  Carolina,  South  Carolina, 
Tennessee  and  Virginia;  and  in  Southern  Illinois  and 
Southern  Indiana,  for  investments  of  all  kinds ;  in  tim- 
ber, mineral  and  other  lands.  Factory  Locations.— 
Where  all  conditions  are  favorable  for  making  and 
marketing  iron  and  steel  and  their  products,  all  kinds 
of  wood  using  articles  and  nearly  every  other  line 
of  industry,  fl  Publications  and  special  information 
furnished.  Our  department  is  a  Bureau  of  Free 
Information  for  all  seeking  locations  or  investments. 


M.  V.  RICHARDS,  Land  and  Industrial  Agent 

Southern  Railway  and  Mobile  &  Ohio  REilroad 

Washington,   D.  C. 

Chas.  S.  Chase,  Agent. 

7-2  Chemical  Building,    : :     : :     St.  Louis,  Mo. 
M.  A.  Hays,  Agent. 

225  Dearborn  Street,         ::     ::       Chicago,  III. 
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Hotel  Delleeiaire 

Broaawag  and  77tli  streef. 
New  YorK. 

Seventh  Avenue, 
Amsterdam  Ave. 
andWest  130th  St. 
Cars  pass  th? 
door. 

Luxurious  rootr.3 
for  permanent 
and  transient 
puests. 

Rsstaurant 

a  Feature, 
Exquisite 
Palm  Room. 
Art  Nouveau 

Cafe. 
Royal 
Hungarian 
Orchestra. 

•'Most  Artistically  Beautiful  Hotel  in  the 
World."  Can  otter  few  single  rooms,  with 
baih,  beautifully  furnished,  suitable  for  two 
people,  $60  per  month. 

TRA.ISIENT  RATES: 

One  Room,  with  bath $2.5operday 

Parlor,  Bedroom,  with  bath,  I3  and  $5  per  day 
Parlor,  2  Bedrooms,  with  bath,  55  and  J7  per  day 

Every  improvement  known  to  modern  in- 
genuity. 

Write  for  our  magazine,  "The  Hotel  Belle- 
claire  World." 

MILTON  ROBLEE,  Proprietor. 


Jessop  Steel  Company 

Washington,  Pennsylvania 

MANUFACTUKERS     OP 

Crucible  Sheet  Steel 

of  superior  quality,  for  Circular  Saw  Plates, 
Cross-cut,  and  all  long  Saws,  BiUet  Web, 
and  all  short  Saws;  also  RoUers  of  Dead 
Soft  and  Three-Pass  Cold-Rolled  Sheets. 


Correspondence       Solicited 


CKET  ELECTRIC 


For  sample  only,  rejrulH 
kind;    best  made;   lasts 

est.    Express  prepaid,  16c  extra.    New  batteries, 
each20c;  postage  extra.  7c.  Send  for  complete  Elect. 
Catalog  and  agt's  discounts.  Dept- 801.  THE  VIM  CO. 
L68  E.  Lake  SI.,  Cbicago. - 


A  GOOD 

Game 
gives 
more 
people 
more 
pleasure 
Best  Gift 


We  send 
prepaid- 
Saves  all 
trouble 


Somelike  Nii.MaBcot.Duplii.but 

ALL  like  HIKE--more 
people  have  MORE  FUN 

more  timea-BEST  game.  To  boom 
Hike  quick  we've  made  abig5t>c 
Combination  pack.2  to  8  can  play 
all  6  games  below  with  this  1  pack 
Some  of  these  6  games  always  suit 
"Shall  Bhesell  Bea3he]lB"-norule8 

■*Nii"-BEST  Progreaaive  Game. 
Bigpackcontains  2full  Nixpacfcs 
■•Duplix"-jolly-fair  as  checkers. 
A  duplicate  case  makesyour  oppo- 
nents play  YOUR  SAME  cards 
later,  while  YOU  PLAY  THEIRS 


"HIKE"-EASYyet 
worth    PLAYING, 

Can't  explain  on  paper.  I'la; 

and  any  crowd  can  play-have 
fun  first  minute-always  good, 
new  kinks  eachtime  you  play 
"Mascot"  is  different.  Evi 
better  for  2  than  for  3  oi 

players-only  good  game  for2V_     

'*QuaUty"-eaBy  ifyou  knowthe  others^ 
Learning  each  one  helps  with  the  next. 
Ideal  GIFT-appropriate-alwayspleaaef 
Send  50c  for  6-Game  pack  and  get  ala 
a  FREE  pack  for  namen  of  i^me  playors^ 
HomeAmu8em6ntCo242WnretiAv.f:hicafo 


The  Man  Behind 

that  door  is  the  one  you  want  to  see.  Your  personality  is 
going  to  count  only  after  you  have  gained  admittance, 
but  until  then  your  card  must  speak  for  you. 

^  Why  not  use  an  engraved  card  that  will  appeal  to  the  most  disinterested, 
—a  card,  the  neatness  and  correctness  of  which  will  attract  jhe  moit 
fastidious  tastes? 

^  You  save  5055  of  your  cards  by  using  our  Peerless  Patented  Book 
Form.  Being  bound  together  with  a  tissue  over  each  card,  they  can  not 
become  soiled  or  marred  in  any  way,  and  when  card  is  detached.  It  U 
clean  and  perfect  in  every  respect— all  edges  smooth. 

Peerless  Patent 
Book  Form 
Cards 


<If  If  you  use  our  Book  Form  Card,  you  will  find  there  is  more  advertising 
in  a  bit  of  cardboard  correctly  gotten  up.  than  in  other  things  that  co.l 


Notice  Smooth 
Edge  of  Card 
When  Deteched 


WRITE  FOR  SAMPLE  TAB 


The  John  B.  Wiggins    Company 


Sole  Manufacturers 
Peerless  Patent  Bock  Form  Cards 
Eng'rjs^vers,  Embossers,  Stationers 

159-161Wabash  Avenue  CHICAGO 
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RlAlrltlEriLlfl 

Ceiit5 
Copj 

11    ^^lll^^^^^lk\ili 

MAGAZINE 

FOR  30  YEARS 

LESLIE'S  MONTHLY 

TWO  GREAT  SERIALS 


Prisoners 

By  MARY  CHOLMONDELEY 

oAuthor  of  RED  POTTAGE 

An  intense,  dramatic  novel  touching 
the  strongest  human  emotions  and 
the  deepest  springs  of  character  — 
with  a  plot  of  unusual  interest. 


The  Mystery 

By  STEWART  EDWARD  WHITE 

c^uthor    of    THE    BLAZED    TRAIL,    THE   FOREST 

and  SAMUEL  HOPKINS  ADAMS 

A  splendid  sea  story  with  a  quick 
moving,  ingenious  plot  and  a  group 
of  the  most  picturesque  characters 
since  Stevenson's  "Treasure  Island." 


100  SHORT  STORIES 


With  the  breath  of  life  in  them  :   Humorous  (lilce  PIGS  IS  PIGS),  Adventurous,  Tender  and  Vigoroi 
ILLUSTRATIONS  (700  of  them)  make  both  stories  and  articles  doubly  enjoyable. 


COTTON 
And  the  Life  of  the  South 

By  HENRY  KITCHELL  WEBSTER 

A  fascinating  story  of  cotton  and  speculation  — 
how  the  results  of  cotton  gambling  bring  miserv 
or  comfort  to  the  entire  South. 

THE  BIRTH  OF  NEW  JAPAN 

By  ADACHI  KINNOSUKE 

An  accurate  but  exciting  story  of  the  men  and 
events  concerned  in  the  makingof  Modern  Japan. 
The  only  short,  accurate  account  in  English. 


BATTLES  OF  JUSTICE 

By  ARTHUR  TRAIN 
ol  the  New  York  District  Attorney's  Office 

These  are  not  morbid  accounts  of  distressing 
crime  but  vivid  narratives  of  extraordinary  court 
room  battles  with  the  most  ingenious  of  criminals. 

COLOSSAL  FORTUNES 

By  BURTON  J.  HENDRICK 

Just  how  such  immense  fortunes  as  those  of  the 
Gould's,  Vanderbilt's  and  Mackay's  were 
accumulated  and  how  thev  are  used  to-dav. 


AMERICAN  MAGAZINE  —  American  in  its  cheerfulness,  humor,  sanity  and  faith 

article  in  the  December  Number,  WHO  OWNS  AMERICA, 

is  the  kind  of  article  that  makes  historv.      Don't  miss  it. 


JUDGE  GROSSCUP'S 


H^i7idsoine  ilhtsirait-d  Prospectus  sent  free  on  request, 

NOVEMBER    AND    DECEMBER,    1905,    ISSUES    FREE    WITH    ALL    SUBSCRIPTIONS    FOR 
Send  Order  to  AMERICAN  MAGAZINE   (Leslie's  Monthly).  141-147  Fifth  Ave 


906. 
New  York  City. 
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AMERICAN  MAGAZINE 


FOR  30  YEARS  LESLIE'S  MONTHLY 


10 


CENTS 
A  COPY 


"Not  cn'tidsm 
but  construction  " 


1 


■  OO 

A  YEAR 


''Not  the  corporation 
but  the  citizen  " 


Who  Shall  Own  America? 

Shall  the  family  living  on  salary  or  wages  have  the  sole  choice 
of  being   hired   by   corporations  or  submerged    in    socialism  ? 


JUDGE  GROSSCUP 

whose  injunction  against  the  Beef  Magnates  has  brought  on  the  most 
effective  anti-trust  movement  of  this  generation,  comes  out  squarely  as 
the  champion  of  the  individual  citizen,  bringing  hope  and  faith  by  his 
far-reaching  plan  for  placing  the  people  in  control  of  the  corporations. 

This  Christmas  number  of  the  American  Magazine  is  a  shining  example  of  the  Holiday  Spirit.    It  contains 
Alice  Boughton's  beautiful  series,  "THE  CHILD'S  CHRISTMAS  DAY,"  every  picture  fit  for  framing, 
and  a  dozen  other  most  delightful  features.   "PRISONERS,"  by  Mary  Cholmondeley,  author  of  "Red 
Pottage,"  is  the  most  absorbing  and  dramatic  novel  of  the  year.      Are  you  reading  it  ? 
NOV.  &  DEC.  issues  FREE  with  subscriptions  for  1906. 
Write  for  free  Illustrated  Prospectus  for  1906. 

AMERICAN  MAGAZINE  (Leslie's  Monthly),  141  Filth  Avenue,  New  York 
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IF  YOU  HAD 

TO    SPEND    FOR    MAGAZINES 


Would  You  Spend  it  all  for  one  or 
Would  You  Buy  Three,  Particularly 
if  Each  of  the  Three  was  as  Attractive 
and  Valuable  as  the  One? 

There  are  several  Dollar  magazines  as 
attractive  typographically,  as  readable 
and  as  valuable  in  contents,  as  those  re- 
tailing at  Three  Dollars     .*. 

me  WORLD  TO-DAY 


*3.00 


IS    ONE    OF    THEM 


DECEMBER    COVER. 

Printed  in  Colors 


Furthermore,  it  is  the  only  magazine  of 

its  class  retailing  at  One  Dollar,  and  is 

considered  by  many  equal  to  any  of  its 

competitors.     ONE  DOLLAR  expended 

for  THE  WORLD  TO-DAY  gives  you  as  good  a  magazine  as 
there  is  in  its  field  and  saves  TWO  DOLLARS 
for  other  purposes.     Isn't  it  worth  considering 


The  World  To=Day 

Commands  the  Best  Talent  ..  .. 
Among  recent  Contributors  are  : 

Israel  Zangr^^ill 
W.  T.  Stead 
Emile  Combes 
Win.  R.  Harper 
Brander  Mathews 
Walter  VVellman 
W.  H.  P.  Faunce 
Harry  Pratt  Judson 
Ellen  M.  Henrotin 
John  K-  Commons 
Percy  Alden 
Daniel  C.  Gllman 
Will  H.  Low 
Lucien  Wolf 
Richard  T.  Ely 
Florence  Kelley 
Albert  R.  Carman 
W.  S.  Harwood 
Robert  Herrick 
Wm.  Elliot  Griffis 
Wm,  M.  Payne 
Eva  Watson  Schutze 
Andy  Adams 
Ernest  Poole 
J.  H.  Hosmer 
W.  J.  Long 
E.  W.  Clement 
Charles  King 
George  E.  Vincent 
Frederick  Starr 
Wolf  Von  Schierbrand 
Edmund  J.James 
Frank  H.  Spearman 
Aylmer  Alaude 
Carter  H.  Harrison 


in  making  up  your  list  for  the  coming  year 


THE  WORLD  TO=DAY 

is  a  monthly  world  review.  It  is  not  made  up  of  clippings  from  other  publi- 
cations, but  obtains  its  information  from  original  sources  and  as  a  result  is 
reliable  and  always  up-to-date.  Its  contributors  are  the  foremost  men  and 
women  of  the  day,  selected  not  merely  because  they  are  great,  but  because 
they  know  how  to  write  entertainingly. 

THE  WORLD  TO-DAY  by  its  method  of  treatment  makes  fact  as  enter- 
taining as  fiction.  It  believes  in  the  educational  value  of  pictures  and  contains 
monthly  more  illustrations  of  noted  people,  prominent  events  and  famous  places, 
than  any  other  magazine  published. 

THE  WORLD  TO-DAY  was  the  first  magazine  to  print  regularly  many 
of  its  illustrations  in  colors.     This  is  a  feature  in  which  it  excels. 

THE  WORLD  TO-DAY  is  a  magazine  for  the  home  and  needed  by  every 
one  who  wishes  to  keep  in  touch  with  the  world's  progress. 

The  above  are  a  few  pertinent  facts.  Are  they  not  sufficient  to  warrant 
your  becoming  a  regular  subscriber?  If  so,  WRAP  A  DOLLAR  BILL  in  the 
coupon  below  and  mail  to-day. 


THE  WORLD  TO=DAY,  1905 

67  Wabash  Ave.,  Chicago: 
Enclosed  find  One  Dollar  for  which  please  send  The  World  To-Day  for  one  year 

beginning  with  the number. 

Name  

Address 

1109      
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The  Youth's  Companion 


NO  OTHER  CHRISTMAS  PRESENT  COSTING  SO 
LITTLE  GIVES  SO  MUCH  PLEASURE  TO  SO 
MANY  PEOPLE-$L75  FOR  FIFTY-TWO  ISSUES 


Every  member 

of  the  family  finds 
entertainment  and 
information  in  The 
Youth's  Companion — every  week. 


Christmas  Present  Coupon 

Every  new  subscriber  who  culs  out  and  sends  at  once  this  slip  (or  mentions  this  publication) 
With  $1.75  for  The  Youth's  Companion  for  the  fifty-two  weeks  of  1906  will  receive 
Y^r^  T^  T^  ^^^  '^^  '*^""  °f  ^^^  Companion  for  the  remaining  weeks  of  1 905. 
Y*  Ix  titi  ^^^  Thanksgiving,  Christmas  and  New  Year's  Double  Numbers. 
*  *-^*^*-^  Yhe  "Minutemen  "  Calendar  for  1906,  in  12  colors  and  gold. 
Illustrated  Announcement  of  the  1906  Volume  and  Sample  Copies  of  the  Paper  Free. 


$12,000  will  be  divided  equally  among  Comp 
who  secure  five  other  new  subscriptions.     Send 


anion  subscribers     T  3 
for  information. 


THE  YOUTH'S  COMPANION.  COLUMBUS  AVE.,  BOSTON,  MASS. 
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THE   TECHNICAL    WORLD   MAGAZINE 


We  have  prepared  500  Orieinal  anmonnted  Photocraphs  of  this  beautiful  Life  Subject  entitled  "Love's  Young  Dream." 
These  photographs  measure  iO  x  12  inches  and,  with  an  appropriate  frame  (which  you  can  obtain  to  suit  your  o- 
taste)  will  make  a  combination  fit  to  adorn  the  walls  of  tUe  most  palatial  mansion  in  the  world.    The  ediliun  lia 
been  limited  to  a  sale  of  600  copies  every  one  of  which  must  bear  its  consecutive  serial  number.     When  these  600 
have  been  supplied  no  further  prints  could  be  secured  at  any  price.    We  can  supply  these  prints  to  only  those 
will  accept  this  unusual,  yes.  unprecedented  offer  of  becoming  acquainted  with  our  118  page  monthly 
cation  "The  Red  Book  Maeaiine,"  the  handsomest  magazine  published  to-day.     Each  issue  contains  28  repro 
ductionsof  such  beautiful  women  as  this  one— in  fact  we  publish  only  the  pictures  of  the  most  beautiful 
women  of  America  and  Europe.     Each  issue  contains  upwards  of  U  selected  stories— the  best  Action  we  cai 
buy  and  all  stories  are  beautifully  illustrated.    Each  Issue  also  contains  a  resume  of  the  latest  things  in 
the  theatrical  world  together  with  handsome  photographic  reproductions  of  plays  and  plai 
There  isn't  enough  space  on  this  page  to  tell  you  all  about  the  good  things  in  our  magazine.    V 
therefore,  arrest  your  attention  with  the  beautiful  work  of  art  shown  above,  which  only  gives  i 
vague  idea  of  the  photograph  itself  as  no  reproduction  could  convey  the  beautiful  shading, 
flesh  effects  and  drapings.      Only  500  of  these  Original  Photographs  can  be  supplied.      You  ^ 
secure  one  by  simply  subscribing  to  our  publication  for  1  year  at  lis  regular  price  of  $1.00.    There 
is  no   other  condition  —  just  send  us  $1.00— you  will  receive  the  photograph  prepaid  by 
return  mail  and  The  Ked  Book  Magazine  monthly  for  a  whole  year. 

We  will  refund  your  dollar  if  you  are  not  more  than  satisfied 
THE  RED  BOOK  CORPORATION,  158  ( B)  State  Street,  Chicago 
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The  Rapid 
Sketching 
Device«i^ 


FOR    USE    OF 

IManagers 

Superintendents 
Foremen 
Mechanics 
Architects 
Engineers 
Draftsmen 
Inventors 

Students 
A  handy,  valuable,  USEFUL  Christmas  Gift  that  will  be  APPRECIATED 

THIS  instrument  is  a  low  priced,  profitable  investment  for  every  office,  drafting  room 
or  mechanical  laboratory  where  quick,  accurate  work  is  desired.  ^  It  occupies  small 
space;  it  does  the  work  of  "T"  square,  triangle,  protractor  and  scales;  in  time 
saved,  it  will  quickly  pay  for  itself.  ^  It  enables  you  to  jot  down  ideas  at 
your  desk  with  sufficient  accuracy  so  you  remember  and  recognize  the  idea  after  it  gets  cold. 
^  It  is  the  shop  superintendent's  best  friend.  ^  It  is  the  chief  engineer's  handiest  tool.  ^  It 
belongs  in  the  office  of  every  engineer,  manufacturer,  patent  attorney,  engineering  or  architect- 
ural worker  who  desires  accuracy  and  speed  in  his  work.  It  is  as  necessary  as  a  text-book 
to  a  technical  student.  ^  THE  RAPID  SKETCHING  DEVICE  enables  you  to  draw  and 
scale  your  lines  at  the  same  time  and  at  any  desired  angle.  ^  It  consists  of  a  graduated  square, 
which,  by  means  of  a  conveniently  arranged  protractor,  can  be  set  at  any  angle,  and  when  once 
set  will  give  parallel  lines  anywhere  about  the  board.  ^  This  parallel  motion  is  accomplished 
by  means  of  an  arm  consisting  of  two  pivoted  parallelograms  which  join  the  protractor  to  the 
left  hand  corner  of  the  board.  ^  Spring  stops  are  provided  for  the  zero,  30°,  45',  60°  and  90° 
angles,  so  that  these  may  be  obtained  without  stopping  to  read  the  protractor.  ^  The  blades 
of  the  square  are  scales  and  are  interchangeable.  "We  can  furnish  them  in  any  length  and  any 
graduation.  Also  straight  edge  for  inking.  ^  The  Rapid  Sketching  Device  can  be  used 
for  drawings  up  to  18 "  x  24",  and  is  ordinarily  used  on  a  20"  x  27"  board. 

SENT  ON  TEN  DAYS  APPROVAL 

On    Receipt    of   $4.75 

If  satisfactory  send  us  $2.00  a  month  for  seven  months.  Other- 
wise return  device  to  us  and  we  will  refund  your  money.  The 
cash  price  is  $17.75 

The  outfit  consists  of  one  20" 
Device  and  one  set  of  scales. 


Complete  Information  on  Application 

UNIVERSAL  DRAFTING  MACHINE 
COMPANY 

220-226    Seneca    Street 

CLEVELAND,  OHIO,    U.  S.  A. 


x27"  board,  one  Rapid  Sketching 


li^ 


Is  the  kind  of  Christ- 
mas present  the  re- 
cipient will  be  glad  to 
get;  the  kind  you  will 
be  glad  to  have  given. 
If  the  pen-point  does 
not  exactly  suit,  the 
pen  will  be  exchanged 
cheerfully  at  any  of 
our  branches,  or  your 
dealer  who  sells  the 
genuine  can  get  you 
the  pen  desired. 

L.  E.  WATERMAN  CO. 
173  Broadway,  New  York 

j6oState  St.,  Chicago 

8  School  St.,  Boston 

138  Montgomery  St.,  San  Francisco 

136  St.  James  St.,  Montreal 


' '  These  two  I  use  daily. ' ' 

ARNICA 

Tooth  Soap 

Is  antiseptic; 

preserves 

while  it 

beautifies. 

No  spilling  or 

wasting;  convenient 

and  economical. 

2S  Cents 
At  all  Druggists 

STRONG'S 

Arnica  Jelly 

(Carbolated) 


f5.co     $1.50 


S4-00      $S-' 


Keeps  the  skin 
free  from  rough- 
ness and  pimples.  Nothing  better 
for  sunburn  cr  chapping;  also  for 
cuts,  bruises,  burns  and  all  erup- 
tions. Keeps  the  skin  soft,  smooth 
and  delicate.  The  collapsable  metal 
tube  is  convenient  and  unbreakable. 

Take  it  'with  yoii  wherever  you  £0. 
Jf  your  druggist  hasn't  it— Send  to  us. 

Sent  postpaid  on  receipt  of  25  cents. 
C.  H.  STRONG  &.  CO. 

CHICAGO 


« 


>f 


KOH-I-NOOR 

TRACING  CLOTH 

Is  Unequaled  in  Trans- 
parency, Erasing  Qualities, 
and  Freedom  from  Pin- 
holes ::      ::      ::      ::      ::      *.: 

»^Ask  your  Dealer  for  it 

Samples   and   Prices   on 
Application. 


L.  tSl  C.  HARDTMUTH 

MaK.er.t 
49  Barclay  Street.       -        -       NEW  YORK 
12  Golden  Lane.         -        -         I-ondon.  Eng. 


PIANOS 


have  been  established  over  50  YEARS.  By  oup 
system  of  payments  every  family  in  moderate  cir- 
cumstances can  own  a  VOSE  piano.  We  take  old 
instruments  in  exchange  and  deliver  the  new  piano 

in  your  home  free  of  expense.        Write  for  Catalogue  D  and  explanations. 

VOSE  <a  SONS  PIANO  CO.,  160  Boylston  St..  Boston,  Mass. 


